(i2)«ina*ftttica^^r»PS*tfcHBaiB 



IT IE US 



<i9) 

• (43) SRSttMB 
2002 ^5 ^ 16 B (16.05.2002) 




PCT 



(10) BBRRi 

WO 02/038541 



Al 



(51) g(K*#fr#S 7 : C07D207/16, 

401/12, 401/06, A61K 31/401, 31/4439, 31/4725, A61P 
43/00, 3/10, 37/02, 29/00, 31/18, 35/04 



(21) mmmmm^ 

(22) mmmmsi 

(25) mmamaES: 

(26) mv&'&M<Dmffi: 



PCT/JP01/09818 
2001 *11 B (09.11.2001) 



(30) ^ftftx — £ : 
ftm 2000-344036 

. 2000*11 E 10 0(10.11.2000) JP 
»IB2001-215766 2001 *7 R 16 0 (16.07.2001) JP 

(71) mmx(&m£fo<±xofizmizr>i\x):*iE&m 

tt^£*± (TAISHO PHARMACEUTICAL CO., LTD.) 
[JP/JP]; Tl70-8633 jgJi[«B§SEiSBB3TB24£l^ 

Tokyo (JP). 

(72) &®%;t$£lf 

(75) ^BJ#/diMX (^miZ^l^XO^): m& & 
(FUKUSHIMA, Hiroshi) [JP/JP]. ¥16 K (HI- 
RATATE, Akira) [JP/JP]. iS*liEA (TAKAHASHI, 
Masato) [JP/JP]. fig -ft (KAMEO, Kazuya) [JP/JP]; 
T170-8633 mM«»§SBSffl3Ta24Sl^^:JEa 
St* it£ttfl Tokyo (JP). 



(74) *t*—*, ^(SHAMOTO, Ichio et al.); T 

100-0004 KScamtfflB^wr-TBasi-* gr*¥ 

Bre;U206EiT^/\7a»»M»HrTolqro(JP). 

(81) tt^U (Mfi): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES 3 FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, 
NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, 
TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 



(84) USB (OM): ARIPO ftfr" (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZW), JL— =7 vT^ff (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 - P V /*1#ir 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI ftVt (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



(48) ZtotHEISiO'jkMB: 



2002 ^8 3 8 0 



(15) ITjEffttt: 

PCTtf Hf v h -tr *? is 3 >IIO No.32/2002 (2002 ^8 R 

8 B)$®m 



^ (54) Title: CYANOPYRROLIDINE DERIVATIVES 
= (54)«ifl(D€^: bfPy y>«»(t 



▼h Z 



H 



(I) 



IT) 
00 

© 

r5 



(57) Abstract: Cyanopyrrolidine derivatives repre- 
sented by the general formula (1) or pharmaceutical^ 
acceptable salts thereof: (1) wherein R l is halogeno, 
hydroxyl, or the like, and R 2 is hydrogen, halogeno, or 
the like, or alternatively R 1 and R 2 are united to form 
oxo, hydroxy imino, or the like; R 3 and R 4 are each 
hydrogen, halogeno, or the like, or alternatively R 3 and 
R 4 are united to form oxo, hydroxy imino, or the like; 
X is oxygen or sulfur; Y is CR 5 R 6 - (wherein R 5 and 
R 6 are each independently hydrogen, halogeno, or the 
like) or CRV-CR'R 10 - (wherein R 7 , R 8 , R 9 , and R 10 
are each independently hydrogen, halogeno, or the like, 
or alternatively R 7 and R 9 together with the carbon atoms adjacent thereto form C 3 . 8 cycloalkyl or the like); and Z is hydrogen, C M0 
alkyl, or the like, or alternatively Y and Z together with the nitrogen atom adjacent thereto form cyclic C 2 .i 0 amino or the like. 
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R 1 



ON R 4 



y^M^fll&^-fiK JfcllR'St/R 2 ^- ^ 4 o 1 1 y , t K 

R 3 &tf R I>§C^, /Ma y ^m^^Sr^-t-^x XttR 

3 &tf R 4 a*-J|& K ft o T^-^r t Kn**/'f5yiit»jj|L, 

Y 1*5*;- C R B R 6 - R^l^R'UI^-Xtill^ot^il 

^b y ^m^ftfe^^-r) 

&fcf*5*;-CR 7 R 8 -CR 9 R 10 - (i^f, R\ R\ R \ R 1 0 12 IrI 
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mmm 

5 %mttm 

I V (DPPIV) «N*» h 2 #g \Z?U U >XteT 
10 -sgT&So DPPIV ttWft BfE&a£<5ifLg& «#fc#*LT:i50>- 

DPPIV j&^k&^flKT^K-l (GLP-l). ©ftimclliVvrV^C^ 
m C^iC^nfco OtD, DPPIV GLP-l <Z>N*S His-Ala <Dz?^7?- H &*07K 
#$Tf S £ t V GLP-l ifrffcirs tiljC, glf-1 ^ 

15 ^©7>^d-XbtbT^bTV^„ 

GLP-l ©SWiLT, PE^e»cD^>XU>M{£3i^ffl, S#tH^1M 
SfPffl, ^^M^^tlTV^o Lfc/^oT, DPPIV £|£*T& 21 G 

lp-1 <Dwm*m®, ^>*v>m*ftmvwRm%?km?2>£t&r%* 2m 

20 £fc DPPIV «M^7°^HT*fe^ni-D^^HY©^;ilt, 

\zM-$vx^z>z.t-t)mt>nT^z> 0 vtztf-DT, dppiv <dbe*&, ^^a^ 
<Dmmzmmx%>%t%xz>nz>o 

M*m<D DPPIV ©S§5Ete» %ft -littM^U^^^M^WS^© 
25 AKO^Jt(DM#«t^^Tl,tii$nT^D> «tr> DPPIV iSfttt, M®i 
MB^C©S^^ttJ$nTV^o Ltztf^X, DPPIV OfifB, ^it^R^^ 

^n^t, DPPIV KiFflS'&ttfcbTtt, £PU^>0 2&#U>T!Stfc£ft& 
fts£#| (J. Med. Chem. 37, 3969-3976, 1994). ftVm'Vm&Zhltfc'&Qn (Biochem 
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istry 32; 8723-8731. 1993) fc£#»&nw*. tfOU5»©24to&*$'7 
/gT»&£ftfcffc'&* (Arch. Biochem. biophys. 323, 148-152, 1995 ; Bioorg. Me 
d. Chen. Lett. 6, 1163-1166, 1996 ; Biochemistry 38, 11597-11603, 1999) fc£#**D 
SnWS**, 2-zs7S If P U $>>«t£{ri?3tia«4&K:fi^&W*r5Ba 

10 /tfau^c/fiww^nfcDPPiviasffitts^ri-scits^fflu #389i£^ 



Y c R 5 R 8 - [5$*, R 6 Rtf R 6 te^-Xte^fco TtK*®^ ; A 




CN R 4 



(1) 



2 
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$ftTfej:^7x-J^ ^5^VJ;]/S, -f>KD;VS* — NHR 1 1 (5£*R 
"fcUcgtJiC^ M£tiTfcJ;V>:7;t-,m S^nTfcJ^tfUvTm te 
5 it--fh^iy^)V^=.)Vm^L < t^>yM+y*JV^^;H^^t), - CO 
NHR 12 {^4"R 12 ^tK^^X«- (CH 2 ) m -R 13 (:£*mteISg&l~5 

Xtti-CR 7 R 8 -CR 9 R 10 - (5$4>, R\ R 8 , R 9 WR 10 «|WI-X«S 
15 tz-DT7kmm? ; AD^>gf ; Any>JBC^ 7KS£S, M«i~5©k Hp 
**s7fr*)V& %)Vtf*i/)V& *M7h&, Ml-5©7JWW 

T % «fc Vi tf I) t er t - 7 h * ^gifir V < > Vfrtt )V 

20 tf-)Vm**?), — C ONHR 12 {^+R 12 «7j<^M^X«- (CH 2 ) m -R 
13 (iS^mtefiifc 1 ~ 5 £t*U R 13 «tKSM^> ^ h^>>*;Ufc;V«, ih 

-or 14 (5£* R 1 4 tej&*Stf&: i~5 ©«tt7;^;wa^L < \t^>P)im^t 
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v^g> frlT t> J: V>7 x-JH, ^WJJH, 'fVH'J^ -NH 

u swak ter t -7 h^sftjvtf-jm^v < \%^>z?)i**^%)i>-$~)vm* 

15 tk1-)> -CONHR 12 {^R 12 ^7K^M-?X^- (CH 2 ) m -R 13 (^4»m 
R 14 &b*^$C 1 ~ 5 <mft.7)V*M&th < 

a^j; o«fin*-^±o*T?iiiA$nT'b«J:v^** i~io ©7;v*jv«* 

20 

~ 5 ©$i#7;i/*;i/g, 7$y *;^^^^;y«^u< f^>^as*^-r) 
25 7sy»^^T^]T^$n^'>7/tfau^>si^x^0m#w^i^ 
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r 2 > R^rXR^^tnen**^^ Any***, 7i< ^ ***i~ 6 © 

*5SK©ffi©S8«tc±St, *fgg§tt, ^ (l) \z^x R l 1fiyv*m^l* 

*»W©te0tt«teJ:*£, a (i) fc&^TR^yjjtjjTPZ? 

*0, R 2 , R 3 MR 4 ^7fc^M^T^^^T/lfnu^>^#:Xtt-e©^ 

»©i(Dli{a§i;, *5SWfi» (2) 



*»«oi©lll:j:*fc, **8Htt. a (i) xi« (2) i:*htx*« 
ttWWClltiSi, *JB99& « (1) XttSC (2) (c^^ty^- 




5 



WO 02/038541 PCT/JPOl/09818 



*%m<oi&<Dmmz&z±, *m\±, sun x»s (2) i^^ty^- 

C H 2 - T * t> , Z l-5©tFD^>7;^ 6 ft § 

*»9!©fc©tt*fc«fcSi:. #$gWfck 5$ (1) X&5S (.2) fcfcWTY**- 

^)mxfe (2-kHD^-l, ^JV^-fc^s? J tfnU 

10 *58^tt, £ (1) X«5£ (2) I^^TY^- 

CR 5 R 6 - R 5 ^*^T^§) T&*3> Z^**®?**?**^?/ tfP 

*5B9i©te©«3«tecka£* #fgBJfct £ (1) X&5£ (2) fc^V^TY^- 
CR 5 R 6 - (5£4>> R 6 ^ 7 J<^7?feD> R 6 ^^3-6©^M^X«^T 

*mi<om<z>wffiz&%>t, ?mm*, % (n xm (2) k&^ty^- 

CH[CH (CH 3 ) -CH[C (CH 3 ) 3 ]-»j;-CH[CH (CH 3 ) C 

H 2 CH 3 ] Z rt*#*Jl( : ?T**>'7y tf n U V>mMWX\tt<DM¥ 
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?^;i^> -f y^;ns, sec-^;m, tert-y^i/K, ->^n^;p 

o^ws/*, <y^n^Hs;i« ^^hs/s, *fy:/MrW 
15 -fy^^^+wsyaKa^sw^ctjjifp**. 

, x3\>i/3k r/atMPg, -ryyDtf;^, -fyy^Mi^ sec-^ 

25 ^D^Dt!M, S/bn^V*, ->^a^>^;^ ■ 9 s9u7?)V*7 
)V& '^D^M, J/^da^, 9 s9u*9?)V£fc£)* MM 4 

-8(D^P7;Pdrx^» ^^p^t-x;^ i/^n^>f-;H> 
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7°^-;i,s> k'->^D^^x~;i/*, tf^7P/*;m h^P5^;!/g&£ 
tf^-;m ya>f;i^ #;k;i^ #;1/:7t~;|/8&£) &£<z)7;v+;i/» 

10 HU;VS, — NHR 1 1 (^R^teTMitM^, «m$nTfeJ;^7xr:;^> « 
#1 £ ftT J; V> tf U 5?;i^6, t er t - 7 h JP3£g V < te^ 
^;i/#-;i/«^-T), -CONHR 12 R 12 «tK^M^X«- (CH 2 
) m -R 13 (5$*m«igi^~5£^U R 13 «7jc^il^ 

n& tru^atitt, isjjm, -has, Apy>i^75y* 
s&s^u; r>munz—D&±<DmrwmznrcL \l »j swat (#1*. 
25 & 5-i >ry eu^>-2— r;wi, 5--hDtfu^>-2-^;i/^ 5- 

7PDtTU> > >-2— f 5-75/ i3)V$~)V tfU^>-2 — f £ 
^it 1 ~ 5 © t F -> 7JW1/Si H k\*u*is*?)V& l-bHn 
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io , ^>f^H, ^\+izx;i/S, ^\7xx;i,S. t^f^JH, $^p^>xx 

Rf&ADy>gf, 7xm*> ^w^v^s, rays, rs.stui't^m 

^>?\«, ->>p^4->;vs, ->^aA^vs, ^p^b^ps^^©^ 
/7PT;i/=^;i/S©ffi> c:n6s>^PTJWi'S©7K*s^*AP^>jlc : P, 7jc^ 

7)\>*r-)\>mv>m, z.tvb s szu7)w~)v&o>fc%w&&\u>f>WL=p* *m 

1 ~ 5 CD7;WV*R0W«ttXtt5HK««©itt** 1 ~ 5 ©7^3^v-S 
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JVM, h^n^^WS, \±*y2ujr2^)V&. \di/?tiy-m. fcfv^o 

io m&znT%&^i%m&5~io(D}d*y?a7)i'>r~)mt\%. mwixtemm 

#&B#<D&st# i~5 <D7)\>u*><m^ti.z>m& vm\$n2>-o&>±.<omT? 

20 m^«75y»^«*b, m«75>u$wak r-e^sw*, ifDUsw* 

m^mw;7$;m m^7^ymzm^vtc^>^>mx\t^)^>m^ts) 
~ 5 07; wi-sw- o r 1 5 r 1 6 ummxtettmmwsDmm$k i - 5 
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DPP IV B*J£tt©&#> £ &R 1 «A p y ^ig^T* s £ t^W^.t < < $ 6 fcff 

afi (1) Xte5£ (2) fc&V^T, Y*J-CH,-*?*Stt, Ztt, 

5 (D7)lx* Wig s mm&l~5(Dt\*u**/7)V*F-)Vm* fi&£ 
ftTt^V^x-^Rtf-NHR 11 (a*R 11 tt«a3ftT*>«kV>KU$W» 

t; wmx^^Sfc 1 ~ 5 © r;m ^ s^v*** e> & 3$©-o^±Tfii&£ n 

«*jR4~l 0©^^I^b<«^r;^;PST^f9, <fc?)$FSb 

< tau 1 ~ 5 ©k Hn^5/7;w^jw**^^*»©— 

15 *&3nTJ;V^ 'ft**4~l -0©^««!R7;WPat» «**4~10©^ 
P7;Wl'££b<«7^v>3S^T?*?>, 3£K:8P3:b<Kt, tert-7 
(l -t Kp^SoWW ;>£P^>9Ml/*Xte (2-tFD+y-l, 

a (1) Xtt^ (2) fcfcWC, Y^\ 5£-CR 5 R 6 - R 6 *****? 

20 r 6 ^st$nt%iv^ii: 1 ~ 1 0 j^;h* fci^- c r 7 r 8 

-CR 9 R 10 - (5£4*, R 8 iR 10 «*i^!9, R^R^RSTS^*!^ 
HX»CH 8 JW*bV*. 

C©*£. £?Sb<&, 5£-CR 5 R 6 - R 5 ^7fc^rC&i9> R« 

25 ^7Km*W-OR 14 (S:*R 14 «^^l~5©itlI^X^»^©7;i/^ 

7jC^^TfeO> J;D$f*b<«> Y*«, -CR 5 R 6 - (jS*. R 6 

19, R 6 ^^ic3~6©^Kil^X«^7;WVST*5) T&S-fciir, Z 
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^K^HC^T&O, ££££D£?£b<te, Y^-CH[CH (CH 3 ) 2 ]-> - 
CHCC (CH 3 ) 3 ]-X«-CH[CH (CH 3 ) CH 2 CH 3 ]-Tj5Sif, Z 

5$ (i) x\$& (2) \z#^t, YR.Tfzwmmtz^mm^tthiz-'mz 

LtzmwiT s j d ,n £ b ^b&s ^ ut«mssi>- or 15 
(5£t r 1 5 u±mx&ML fern dt&s) *«*wr e>n£, 

^F'Y©fW$iJ, Ti!iffliaoD^tt«M> 3Wtt©rt&^©»«W«, HIV tf-f 

tfc^o t, #^ejm> ^^^w^^^-if i v ttrnm-? s z. tv&w 
irr*fcae>©±aB(gas&ifi*-f-5. 

T-«JB^OHIV0«A»±fcJ;*, AIDS (D^BfrR. 

20 rfl&fcteWE&igau K^B&jh, 4#^aatjt|&i»Ji*®iii|f^©te^&i»jh*r« 
^iiogiit £#«xfcmBf»fc&PXKmi»i^ JBnart, lift 

25 ^-©^©m^©v>Tn©^T ! bj;<s &3StofcUT*«©&©at»ft3*ia 

MT5ut^t5 0 JMfcftfctt, IffiS^ ttfcfflU 

fcfcg&K ph pansy, xtt*<ia!fu<tt#*tt**l&sft*ipi/ 
, ^ffl©«a5a*Rffcj;«pT, mi mi *?tmi wm> mi mi m 
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£A, 3m ra> fi£*gM?fcJ:B 

j&Afc&U SF*b<tt*91~jjQl 0 0 0 mg / kg 

#g/0-£&£K &QfrtiL<imi 0~$2 0 0 mg / kg&a/BT&D, CI 



Rb 



R1 v R 1 



15 i ^ X »ct* — ^> A ct R2 

Y^\-R3 Y^T^R 3 
Ra R 4 Ra R 4 

X, Y, Z, R 1 , R 2 , R\ R 4 teU MISfc^CT^^o Raft ->7 

20 S©«iSg*t.) 

£©Jft#ttfc:3^Tfck PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODORA 
W. GREENE and PETER G. M. TO TS#fcra©:#tt*JBl*«6i: 

fcfx^/-;k f h7tFn77>, n, • n-^^;v*;va75 

h\ ^na^^x ^dp«, l, 2-^nPX^>4S*t*tfe*i*. 

13 
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kQUUn-rzcttfugz,, mmtbx\t, x^/-;k *^/-;k rh7 
£©^> »^UT«7jc, x*/-;k ^^/-;k fh7tHD77X N, 
[MJf&^2] 

20 




25 X> Y, Z> R\ R 2 > R 3 , R 4 , Raft MISHIT Rcfi 
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V7°at£Jl/7$>, tert-^;i/75>, ^>P)V7S.>, ei^>^;K7$X 
7x^75X fi7iW75>, 2- (gj& If U X>K7 5 y* ) X5PJU 
75>#©1U75>M (Z-NH 2 ) £fflV>, ffi|^^^i^^5 0 
iKDEg, £n&75>iI£«K:fflV^\ SU^S^ttbTfeJ:^. »T 

5 %M.M<DMtbTte, huxwsx ^-ry7°Ptf;i/x^;i/7S>^©7s 

10 f?5 

£^o;Wb, 7*aA<fb, a- Mb, ;*^>x;i^x;wb> i>- WI/x>x;m<cx 

20 V^?7fe^&tf £>n5,, fh7kFD77X ; 7tWX y7n 

-50~50t:Tff ^ £ £#n?££o a-FfliRjS©0iti/r«, a 7 

KJfcte, rh7tHD77X S^t^-frX "77DD^^X 7DD*M, N 

iin£>CD£jfote, -50~100 t C-eff5il<h^T#S. ;*#>yUl/*XJWb, p- h 
;i/X>x;i/^x;Kb«, ^nfn/^>7W^D'JF, p - h;kr>yui/ 

»T§mS©^iL,T«, HJx^;K75X ^-rvyntf;i/x^;i/7 

15 
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5 [KJfc&3] 



R1 Rb v R1 



R2 



10 



Y^T-R 3 VT"-R 3 
Ra R 4 Ra R 4 



(3£<f, X, Y, Z, R 1 , R 2 > R V R V R a> Rb, Rclt jWfBKllWICT* 

v>-h)v^>x)v^M^mm(omm^^\\:^m\t, z — nh— r b ( 

15 Z, Rb^tSIB^raDT^^.) T^^n^b^^fflV^^SiS^ff^il 

n - 1)9^*7^ U 3^ ASM V 7 a 5 F«£ffl S C £ *>*T# 

20 tfcRc L-oZ>mt VTM x ft s zvm 
[R«5£4] 

y^T^R 3 xi* v^-r 3 

Ra R 4 Z=0 ^ V 

&$>s X, Y, Z, R\ R 2 , R 3 , R 4 , Rait flHEtCRttTffc*. Rd« 

16 



WO 02/038541 



PCT/JPOl/09818 



h U XfW5 X *M y^n tfjkr^l/T 5 >^©T 5 >iiX&«# U 

Z=0 (7J|/TthTOi^h>#) £/8^£:|§&fct MOISTS 

So 



(5£f, X. Y, Z, R^.R 2 , R^.R^.Ra, Rb, RdH MIB^I^CT 

a5So) 

MO#^$tl^:75 Z-Rd £ffMB£ircgftl«#S E 



Rb X 
HN^ Y A N 




Z— Rd 
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[R*5*6] 

5 C0NH 2 °N R 

Rett, -C (=X) -Y-NH-Z, Xte-C (=X) -Y-N (R 

b) -Z, Xtt-C (=X) -Y-Rc, XteRbfc&T. R J > R\ R 

3 , R 4 , X, Y, Zs RbRtfRctt, IMEK:RICT!&£.> 

. ffl^»ibtH ^na^x ^no*;w^ l, 2-^001^ 
x ? ^tl?P77>, SJrt^ftfX N, N-^*^MO'A7£ WOE* 

-fy^nbr^x^nrsx #»#aw-HJ£A, ^m#u^A^©m*£;&n;L 

15 jRJfc«-50~50trefr5;i£rt*T?£5. 

#5. £&;:©Ej&ra, ^ $^;-)vm*maisT%&^ 0 z<D&m$* -50-5 

25 



R 1 a R 1 
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(5£*> Re> R\ R 2 > RK R 4 „ Rait wimzm R*a, R 2 

a, R 3 a, R 4 ate, ^ft-eftR 1 ; R 2 V R 3 > R 4 tm-X\t^tl^nR\ R 
2 , R 3 , .R 4 llfil5§lt*§ 0 ) 

15 *>j H^ssjssts widens. ;:ne©ki5«, fh5t:HD77> 
25 ^itmomtvx, w?L\$m.m®tLft*Ktfc?%%mmi<on%* torn 

tetfcxX^H**^ 2in»7K^?bTSISL,rc7KmSt:#^ ! fe©T^§o 
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R^R 2 , X»R 3 iR 4 ^-^^^^T^V^^«{b^«, 



? 1 R< 



15 




(5£^ R\ R 2 , R\ R 4 , Re, RaH WBtenUT?**.) 
^ntr^X^;l/T5>^0T5>^, 2-x^;w\*if->»^HJ#A, 2 -x 

25 ^jw\*u->$^ u v&mommmm, mm* u £A3f©«&*awf e>n§ 

iL/T, l-^^l/hUTVU^XXTJ^X^^W^^XXx^ 
X ^pP3fc;i/A, i, N, N-^^^M75 h\ 
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>, N. N-S?^fMJVA75 h\ fb5kHn77>> WWX 
-x^;i//\^>m^ h U 9A> 2 -x^;WvHf->m# U VAm<D*fWM8L* 

0 

20 yyntf;VX^;i/75>TO75>m> 2-XW\+-tf>»^hU^A, 2- 

$M y yp e;i/x^7$ >*s©75 >«xttftBt* u 

DP^^X #PP*;i/A, N, N-^^?MM75 h\ h;i/X>, Bfeg&x 
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5 




COORf 



C0NH 2 



(5£*K R\ R 2 . R 3 , R\ ReH WflafcRDTfcS. Rflt TMftEC^X 

«mt;wi/*> ^xx>ws> 7u;vat«»fta*r.) 

mr§^mi?^-&o co or f ^*;i/**^;v«xw;*o*T**ft*«*fl(» 

x ^^-sfx ^dp^^x ^ddWA, l, 2-^ani^>, n 
20 w*.fcr, i-xf;v-3- (3-^?jV75;^nif;i/) *M^$HISI 

& S^^P^+S^W^MWS S^xX^XafctUKTS'F, #;M?X 

25 p^x ^dp3)%;va, l, N, n-SJjWMO^t 

^ H, h^xx MX3MK 7^hxhU;Wp©E*K:M#b»:^*»*«*W' 

<h7XEX7£/B^T75 Ffc1-*E£#T?*f£, Jltl5©SJK©»»t bTtt 
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, fh5tFD77>, i?**V>. ^DD'^^X $UU-fc)Vk. 1, 2- 

5 c o o r f a*x*5^T» £> 7 5 y # ;i^x;i^^©««, 

t>%)i#>MXte^om\mm?z>$mtVTte, PROTECTIVE groups in organ 

IC SYNTHESIS, THEODORA W. GREENE and PETER G. M. WU TS mizBM<Djjm% 
>^©^»X««^T, O~100 < C©M*SHTfT'5il^^T#?>. 

c«k D 7>*x7©#»&BJKfc»fc ! 9&f&*cfT 5 n t %n?*£. 

15 LKJfcaSlO] 



R 1 R1 




20 

. r 1 * r 2 . rvr 4 > Ra. Rbit. mmzmcr&Zo) 

7 5 y g©#«ST?&£ R b £\ 1 ©K^O*fi6t?IK««"r« £ 

got »fit Hj7;v:ta@m, p-wwx 

set, #m ttnwifc«fcD**ii*«^*rs^ #&9mnn& 
©n»j^Pi^$n§fe©T^v^ 

(2S, 4S) -1- (tert-^h+^^fcJW) -4-7JW*Olf DU5?> 
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Tetrahedron Letter 39(10), 1169-1172(1998). (2S, 4R) ^1-^ (t 

er t - 7 h * 9 s% )V$~ft) - 4 - fc h* D * 5> tf D U P > - 2 - % ; >^ * 3^1/ 
(6.8g) fr£2X^T!fe»l- (1) ©raT'^§gM^tl (4.5g) £#fc 

5 o 

2 

(2S, 4R) -1- (tert-^h=¥v*;Vfc;U) - 4 -7;ktP tfP U V> 

Tetrahedron Letter 39(10), 1169-1172(1998). (2S, 4S) -1- (t 

10 e r t - 7 h ^ -yfi )V^-)V) - 4 - k F P * ~> tf P U ^ > - 2 - # ;* 9^ 
(500mg) ^e>2X@^iSf!l3- (1) ©mm^S^!!^ (370mg) 

&. 
##0»J 3 

(2S, 4R) -2- (7$y#;Pfc;i/) -1- (tert-:/h^>#Jl/fc;i/ 
15 ) -4-t FP^EPU v>©£f& 

(2S, 4R) -1- (tert-^h^^l/zfe't') - 4 - 1 h*P*->EP U V 

>-2-f}jv^>m (2.3ig) t\-t.\zu*i/^>^vvTV~)vi7mm a 

• 51g) (50mL) CKl, *^T1- (3, 3-^^1/75/^ 

Ptf;W mmm. (2. llg) £ 25%7> : E~T7K (0.6 

20 8mL) £Jn^o < ^M£"e#J&U lBfcjf^Lfco KJfcl&£MffiT}tfltU # 
^tifc^^>-U^^;^7A^PTh^^7^ (JgTO&; ^PPtfUl/£ : * 
^y-;l/=100: 3~100: 7) TrffSUT, M^BMtLxmmit^ (2. 19g 

) 

H»l 

25 (2s, 4s)-i-[(2s, 3S) -2-T^/-3-^^;i/^>^/-r;w 
- 2 - v'T y - 4 - ?;m-p hf P u 

(1) (2S, 4S) -2- (75/#;v#n;v) -1- (tert-^h^>-*;|/ 
-4-7;i/:tPtfPU> ? ><Di&J& 
##0UT#S>nfc. (2S, 4S) -1- (tert-^h^r^;i/^-;P) -4 
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-7;V*DKOUS>>- 2 (4.5g) S7-fch-hU;P (5<M) fc* 
#U ^Tl-hHD^v^>>/hiJ7y-;H7ic?ntl (3.6g), l-(3, 3 
-?*7')VTS./y'U\Zfr) -3-X5^*/W?5>-f 5 (4.5g) sjd^l 

5 77K (5mL) *fcT?30$h SIT 30 #jI#Lfc 0 £J»£7-fehxMJ 

;K50mL) *lM7Ltd&, *8ft*ai8ll,& e «**3teT*»U 5" 'J* WW* 5 
^DYh^77^f (JRH*H;^U->:||t|fcx^«4 : 1-1 : 5) T?«f 

»6nfcaafc^**>&inA, ^»*£LT£®ft;<&*& (4.2g) & 

10 MS(BSI pos.)m/z:255([M+Na] + ), (ESI neg. )m/z:231 ([M-H]~) 0 

(2) (2S, 4S) -2- (75/^;i/fc;W -4-7MU\lUW>m. 

(2S, 4S) -2- (75/#;M?x;P) -1- (tert-^b^v-^M?- 
-4-y)V*U\*W)*J> (4.2g) ft4MW-^^U-> (45mL) 
15 , SfiT?2I^Wia^Ufctfe, Kf6**«ffiT*ttLfc. 38ifcfcHkn> (50mL) 

(3. lg) Sffc, d©*IBflctt«HI*rfc^©SJSfcfl|Vifc. 

(3) (2S, 4S) -2- (75 7*;P#n;U) -l-[ (2S, 3 S) -2 

- (y)V*y—)V* h^>#;^x^75/) - 3 -^^;^>^>-r;i/]-4- 
20 7Mnt!DU>?>0^ 

(2S, 4S) -2- (7S/#;i/#x;i/) - 4 -7;i^oifDy 
(2.4g), (2S, 3S) -2- (yfr3rV-fy*Y**s1iM~)V7%J) -3 
-*9\H^>:*>» (5. lg) §f h7kH075> (40mL), N, N-^^;P* 
M75 H (IObL) »fi?U 3jC^Tl-th*D^^>yhU7 > /-;H7K» 
25 (2. 6s), 1~(3, Z-V^)W^jyuM)V) -3 -X?)V%)Vtf*M 5 
FtffflWfc (3.3g)> ^vyDtrjPX^T$> (2.5mL) 8>o<&#Mft 
U SiaTl^lfe, ^SIETIIU #5tt&8gfc:*&;&pA, £D 

it>:^Xf^=4 : 1-1 : 4) T»«»U ^Jt^^l^TXtLT^jl 
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(6.9g) **§fc. 
MS (ES I pos. ) m/z : 490 ( [M+Na] + ) . 

(4) (2S. 4S) -2-'>7/-l-[ (2S, 3 S) -2- 

5 5>>©£$ 

(2S, 4S) -2- (75/^;Vfc;i/) -1-C (2S, 3S) -2- (7 
Jl^l/X;M h*3/#;i/#x;i>75 3 -;WW*>*>M;W - 4-7)1* 
U\duVi>> (6. 9g) £fh7kh , D77> (70raL) izfmh, MfcTMfrhV 
(4.0mL) SAn*., *ftT1.5P#rafll#L&. Rj^£i*JET««Sb 
10 , ^tSi/<J^y^7A^D7b^7^ CRM** ; : ffttx^P 

= 8 : 1-3 : 2) T»«U ^7^^7 7X^:1/1^1^ (6. 2g) * 

MS (ESI pos. ) m/z: 472 ( [M+Na] + )o 

(5) (2S, 4S) - l-[ (2S, 3S) - 2 -75 / - 3 -*W>>9 
15 J <f M - 2 - 5/7 / ~ 4 - 7;V* P tf D U V >$Bti&®fsfo 

(2S, 4S) -2-5/7/- 1-C (2S. 3S) -2- <7;P:frl/X;M b 
^^;Psl?~;V75/)-3-^^;^>^/-f JW-4-7;W^-PtfoU5?> ( 
6.2g) fcl, 2-5^DPX*> (90mL) fc*»U *»T5>X^;W75> (10 
mL) £iD;L, *ft*C30$h gfiT? 5 ttHftttl/fe. 8tt£«£ET»*SU M£ 
20 ^X^PX— (lOOmL), xb^t:HP7^> (50mL), #PP*;kA (50mL 
) fc^b, >K^T4Mmm-> J ^+h>' (4. OmL) jJP&fco £bfc^£Mtb> 5 

(JM&£; 7PP^;VA : *9J-)\>\ 25%7> ; £X77j<=40: 1 : 0.1-25 
: 1 :0. 1) T?*S®bfc. »6nfcSS&^PP*^AK:»»b, *»T4M*» 

tt*U «fi»*tbT«Ift:'&* (2.9g) *f*fc. 

MS(ESI pos.)m/z:228([M+H] + ),250([M+Na] + K (ESI neg. )m/z:262([M+CL]-) 0 
1 H-NMR(DMS0-d 6 , 500MHz) 5 8. 59 (3H. br s), 5. €4 (IB, br d, J=52. 1Hz), 5. 06C1H, d, 
J=9. 4Hz), 4. 07-3. 77(3H,m),2. 55-2. 34(2H,m), 1.88 (1ft a). 1. 6KlH.ni), 1. 1 7 <1H. m 
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), 0. 94 (3H, d, J=6. 7Hz), 0. 88 (3H, t, J=7. 3Hz)„ 
(2S, 4S) (2S, 3S) -2-TS7-3-^^;^>^y-f;W 

- 2 - - 4 - yjv*a tfa u ^y^mmm^m 

5 ^»Jll?#Snfc (2S, 4S) -l-[ (2S, 3S) -2-75/-3- 

^^;i/^>^y-<;i/]-2-^7y-4-7;i/^-DtfDij^> (o. 5g) £x^y- 

Jl/ (lmL) fcJ^U Cn&l0%l>fc4 8%&4k7mm (0. 26iD (DX^7-;i/ ( 
2mL) ^tilB^fe. MfcX^/-^ (2mL) t^>$>> (3mL) &2in;iTji#U 
*f{±!bfciS^^TObfc. #£>ftfdgj|£, %$J-)\, (1. 75mL) «fl$U & 
10 ^Lfc2-7°D/V-;i/ (HmL) (CiO^., cni:<>^> (3.5mL) ttnxxmfr 

vtco mmvrcB^m'mvx, m&mmtLxgtmfc&m (o.28g) *ntz 0 

Anal, calcd for CnHjgFNsO-HBriC, 42. 87;H, 6. 21 ;N, 13. 63;Br, 25. 93;F, 6. 16. F 
ound:C. 42.98;H, 6. 26;N, 13. 54;Br, 25. 85;F, 6. 15. 
HIMI3 

15 (2S, 4R)-1-[(2S, 3 S) -2-7$/-3-^^;i/^>^/'f;l/] 

-2-y7/-4-7Jl'tDHDiJ v>mnm.<D'£n8 l 

(1) (2S, 4R) -2 - (73/#;i/#x;W -1- (tert-r/h^S^JU 

^x;w -4-7;^Phrnu^>©-a-^ 

ni&m (i) tmm^mxmmzun^nrc (2s, 4R) -i- cte 

.20 ri~7h*is*)V$-)V) - 4 -7^D fcfP U 2 (370mg 
) *&ifi^i^tl)tlT«^ (270rag) <H#£o 
MS (ES I pos. )m/z:255([M+Na] + ), (ESI neg. )m/z:231 ([M-H]-) 0 

(2) (2S, 4R) -2- (7S/#;i/fc;t.) (2S, 3 S) -2 

(2S, 4R) -2- (75/*;i/^x;0 -1- (tert-^h^^;^X 
-4-7;^DtfoU> ? >' (260mg) £ 4M JIM-SWrt^ (3mL) 

, Ifii?2NpFli^im R«=&MJET^HL/to ^fc^DD^;^ do 
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(2S, 3S) -2- (7MI/^Mb^^JV»75;) -3-;^ 
JVO#>It (400mg) &N, N-^jWWW^ H (5mL) Mb, )R<$ 
Tl-tHn^->^>yhUT\/-;H7KfP^ (210mg), 1- (3, 
;W7^/yptf;W -3-I«M^5HiSII (260mg), ^vyPhf 
5 jH?Jl/7S> (0. 20mL) Sfln*., ®? < D#1U 1 B«#bfc 0 Efc 

:SKif;V=l : .1-1 : 4) «t, M&TWy r X <h bT^Ml&tl 
10 (450mg) 

MS (ESI pos. )m/z:490([M+Na] + )o 

(3) (2S, 4R) -2-e/T/-l-[ (2S, 3S) -2- omv~ 
JM^^^H$;)-3-^ 7)K J -i M - 4 - 7 n ¥ D U 

15 H»J1 (4) £H«©2r8rC (2S, 4R) -2- (75 7*JV») - 
1-[(2S, 3S) -2- (7MV-;^h*^^JVTSy) -3-;* 

^;i/^>^/-r;i']-4-7;i/^DtfDUv ? > (440mg) frzmn&T^y-rx 

tLTmitt.$VS (330mg) 
MS (ESI pos. )m/z:472([M+Na] + ). 
20 (4) (2S, 4R) -l-[ (2S, 3 S) - 2 -75 J - 3.-*7)\>«>9 
; ^ _ 2 - 1/7 J - 4 - 7 n \Z D U S> >8fflfc&©£j5fc 
ftlim (5) £E«©#8n? (2S, 4R) -2—>7/-l-[ (2S, 3 

s) -2- (7^1/-;^ h^->*;^x;i/75y) -3-y^;i^>^/-r 

;p]-4-7;^Dt!PU5?> (320mg) ^f>M*tbt«^tl (60mg) 

25 

MS(ESI pos.)m/z:228([M+H] + ) ( 250([M+Na] + ), (ESI neg.)m/z:262([M+CL]-). 
H»J4 

(2S, 4S) -2->-7y-l-[2-[ (5-=hDKU^>-2— r;w - 
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(1) (2S, 4S) -2- (7$;il)lts-)V) -l-7u=£7t?)l-4-y 

mmmi (2) rmzntc (2s, 4s) -2-75/ %)v#-)v - 4 - 7 ;w 

^-PliPU^^afflfc* (650mg) h7bHD77> (lOmL) HWl, 

5 2-x^;i/A^>m*u^A a.6g) feinAiwu^i/fc. MT^Dtr 

•fe^K/PSH (0. 37mL) 2K?&T!30#\ IST'l^fWtfc. S*»t 

C^oD*M-^^/-iV (10: 1> 50mL) SiTC 15 $H*#t/fc. #r 

(fiM»j«; ^DP^A: ^^/-;P=40: 1~25: 1) TttltU M 
10 67^77XtbTiIIM (570rag) £#fc„ 
MS(ESI pos.)m/z:275([M+Na] + ), 277([M+Na] + )<, 

(2) (2S, 4S) -l-7*P ; ET-fe^-2-^Ty-4-7;i/^P^PU 

(2s, 4S) -2- (7sy#;M*x;i/) -l-^P^-feTMi/^-^^ 

15 ^"Pt!PUv ? > (560rag) Srh7tFD77> (6mL) fcigflPU 2k?frT&£zKh 
U7JV*P»ft (0. 62mL) £Jn** MTlPfFWtfco E«Wtft«ffiT«*B 
U ^^y^W)^yh>^u^Y^yy>( (MfflfeM ; ^PPtf^W* : 
/-;V=50: 1~30: 1) T?3fil«U, fcfeH#£LTaWflSfc* (540mg) 

o 

20 MSCESI pos.)m/z:257([M+Na] + ),259 ([M+Na] + ), 

(3) (2S, 4S) -2-->7y-l-[2-[ (5-XhPtf'J^>-2— f 
;W 7$ y] x^;i/7S /] 7-k^- 4 - ?)V*u tf p U W 

2 -(2-7Syx^;V75/)- 5-XbPt?US>> (580mg) Sfh7th'n 
25 77> (lOmL) KlfcfcU >K&T (2S, 4S) - 1 -^P^-fe^- 2 -$/ 
7 y -4-7;V^PtfP'J> ? > (250mg) ©f b7tHn77> (2. 5mL) 

^->u*w^9A^p*7h^7^ (Jgn« ; #pp#;w» : 

=50 : 1 -25 : 1 ) T?IS»Ufc. #&nfc8«&X*y-;l> (lnL) fc*#U V 
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w>» (52mg> ©i^y-ji/ (lmD ®m*mz.rc> &mmzi?x.?)V3L-^)v 
u nm^tLTmmfc&m mm) zmc, 

MS (ES I pos. ) m/z : 337 ( [M+H] + ) , 359 ( [M+Na] + ) , (ESI neg. ) m/z : 335 ( [M-H] ~) „ 

5 mmm 5 

(2S, 4S) -2-iyyy-l-[2-[ ( 5 tf >J i?>- 2 7 

5|«J4 (3) i|^il©^T> 2-(2-T$yx^;P757)-5->'Ty' 
tfU> ? > (520mg) £ (2S, 4S) - 1 ~?U*:7tt)V- 2 - */7 J - 4 -7 
10 jl^PfcfPUv^ (250mg). &6$^£bT«^l^tJ (70mg) £#fc 0 
MS(ESI pos. ) m/z : 31 7 ( [M+H] + ). 339 ([M+Na] + ), (ESI neg. )m/z:315([M-H]") 0 

m&m 6 

(2S, 4R) - 1 -[ (2S, 3S) -2-7*J -Z-^fr^y? J^M 

15 (1) (2S, 4R) -1- (tert-yh^5/*;l/^n;W -4-^h^^tfP 

(2S..4R) -l- (tert-^h^i/*;w^n;W) -4-tFP^vtfnU 
. ^>-2-*;^>«/5 1 ^ (400mgj, £5<fc^;V (0. 12mL) SN, N-S?pl 
?;i/^JI/A75 h* (4mL), ^DD^> (lmL) >K^T 66XzK*-fb 

20 ^hU^A« (60mg) ifcjD*., «>o<»)aSIST?IHa-U Rfe 

'J*^M7^^a7h^77^ (JRB»jK ; a^*> : iWx^;P= 8 : 1~ 
25 4:1) TttfilU fcfeil*tt«l£LT$]i<fc;6tt (330mg) 
MS (ESI pos. ) m/z: 282 ( [M+Na] + ). 

(2) (2S, 4R) -1- (tert-yh^>^;P^n;V) -4-*h*xtfp 
U V>- 2 -*;i/^>tt©-&^ 

(2S, 4R) -1- (tert-^h+'>*;pjJ?n;W -4->h^>t!DiJ^ 
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y- 2 -fi)Vi^ym^)V (330mg) %7th~bV)l (3mL) \zMm\s> *?&T 
lM*fcfcU^#A**tt (1.5mL) £Jq*, >JC^T30^\ lfiT2 8f«tfe 
o Hfc. lM7jc|gfcU^£*M (0. 8mL) iOA, ^Tl^»bfco KJfc 
M^»»^bU^A7KMlC35^ 1M JfigfoKStt (4mL) 'SJO^jSIKSKtt 

(3) (2S, 4R) -2- (75y^7^fc;P) -1- (tert-^h^^;l/ 

10 UMl (1) tmUWfifeT* (2S, 4R) -1- (tert-^h^^*;^ 
-4-* h*y¥nVi?>- 2 (330mg) 
VTi&mik&m (260mg) §t#fcc 

MS(gSI pos. )m/z:267([M+Na] + )> (ESI neg. )m/z:243('[M-H]-)o 

(4) (2S, 4R) -2- (y$/#;i/#n;V) - 1 -[ (2S, 3S) -2 

15 - h^^^fc^T^y) -3-^)V^>^y^jvi-4- 

mmmz (2) tratto^T? (2s, 4R) -2- (7sy#;i/#r:jw - 

1- (tert-:/h*->#;M5:i;W - 4 h^^tf D U (250mg) 
T*)V7TXt.VXimi\&m (400mg) 
20 MS (ESI pos. )m/z:502(ft«+Na] + ) 0 

(5) (2S, 4R) -2—>7/-l-[ (2S, 3 S) -2- &)\,i)rV~ 

;m h - $ / ) - 3 - * j <i M - 4 - * h * *s \t n u 

&ttMl (4) iHfllO^T (2S, 4R) -2- (75 7 - 
25 1-[(2S, 3S) -2- (7)V*U-)V*h* , S%)\'tf-)\'T5.;) -3-* 
5 1 ;^>^7-l';W-4-y h + ->tfPU^> (390mg) ^S^^^E^tX 
£LT^JH4b£tl (260mg) &»fc D 
MS (ESI pos.)m/z:484([M+Na] + ). 

(6) (2S, 4R) -1-C (2S, 3S) -2-75y-3-y^;K>^ 
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J < M - 2 - y7 y - 4 - ;* b e □ U >i£TO©-&J& 

»#ll (50 ^H^(D^^(2S, 4R) - 2-y7/-l-[(2S, 3 
S) -2- (7Ml/^Wh^^JV»757) -3-*3MW^>^/-f 
;W-4-^h^vtfP>J^> (250mg) frSi^*<hbTgMte£tJ (70mg) 
5 *%tco 

MS(ESI pos.)m/z:240([M+H] + ) ) 262([M+Na] + )> (ESI neg. )m/z:274([M+CL]-). 

mmm 7 

(2s, 4S) -i-[(2s, 3S) -2-T5y-3-^^;i/^>^/-r;w 

10 (1) (2S, 4S) -1- (tert-^h4'>*;Pfc;W -4-^h^>t°D 

U ¥>- 2 -#;!^>sg;*3^<z)£sjG 

*J£f!)6 (1) tmUOlj^ (2S, 4S) -1- (tert-^h^^^;i/# 

n;iO - 4 - b Fn**>tfD us>>- 2 -*;i>#>tt*7W (400mg) ^e^fetft 

^«JtbT«iW^tt (360mg) 
15 MS (ESI pos.)ra/z:282([M+Na] + ), 

(2) (2S, 4S) -1- (tert-7h*>'%)V#~)V) -4-^h^^tfP 
U 2 

(2) il^filO^T? (2 S, 4S) -1- (tert-^h^vo^P 
-4-^ h^tfDU^>-2-*;i/^>^^ (350mg) #>£>M@ 
20 ^iiLT^lM (310mg) £#£ 0 Sl©^F B 1#«M-&-r»(D^fcffiV^c 

o 

(3) (2S, 4S) - 2- (75/#;M^:jl0 -1- (tert-^b^v^;V 

$j%0U (1) £TO<Z)#8re (2S, 4S) -1- (tert-^b^^;V# 
25 n;W -4-^h^vtfoU^>-2-^;^>^ (3l0mg) ^e>iEfe^«i 
UT^M£iJ (290mg) £#fco 

MS(ESI pos. )m/z:267([M+Na] + ), (ESI neg. )m/z:243([M-H]-) e 

(4) (2S, 4S) -2- (7^y*;i/^-;W -l-[ (2S, 3S) -2 

- (y)VJru~)V* h>^;^~;i/75 7) -3-^^;i/^>^/-f;i/]-4- 
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mMM3 (2) ^lO^ftt (2S, 4S) - 2- {7$;%)Vtf-)V> - 
1- (tert-^h^^;i/fc;W -4-^ b**s\ZW)z» (280mg) fr£>#l& 
7W7 7X£LT&m{kGVl (450mg) 
5 MS (ESI pos.)m/z:502([M+Na] + ) 0 

(5) (2S, 4S) -2— >7/-l-[ (2S, 3 S) -2- {7)\,OrV~ 
. )V* h**sf})V-$~)\,7* /)-3~^ )V^>? M )V\~ 4-* b*rU\ZW) 

mmmi u) tmuo^mx (2 s, 4s) -2 - (7$s%)i&~M - 

10 l-[ (2S, 3S) - 2- (7M^Mh+^iW^7$;) -3-* 
5 1 ;^>^/-r;W-4-^h^r'>tfDU> ? > (440mg) &**67*;P:7 7X 
tLTJM'fb'&t) (330mg) &#fc 0 
MS (ES I pos. ) m/z : 484 ( [M+Na] + ) . 

(6) (2S, 4S) - 1 -[ (2S, 3S) -2-75;-3-^?JK>^ 
15 y^M-2-->7/-4-^ b*>'V0Vi?>m.m&<D'&l& 

mmmi (5) ^wt(2s, 4s) -2->7/-i-[(2s, 3 

s) -2- (?)VJrU-)V* h^r^;^-;P75.y) -3-^;i^>^/-f 

;W-4-^ h^S>t°DU^> (320mg) ^^M*ibTSiM (150mg 

) *ntz. 

20 MS (ES I pos. ) m/z : 240 ( [M+H] + ) , 262 ( [M+Na] + ) , (ESI neg. ) m/z : 274 ( [M+CL] ") e 

(2S, 4R) -1-[(2S, 3S) -2-7$y-3-^^;i/^>^/-Y;i/] 
- 2 - v7/ - 4 -t: HD+^tfD U ¥>MWt&(D'&f& 

(1) (2S, 4R) -2- (75/^;l/^n;W -l-[ (2S, 3S) -2 

25 - (7J^^n;i/^b^^;^-;i/75/) -3-^^;^>^y-f;W-4- 

^»J3 (2) <h|W]1§<Z)£*re> (2S, 4R) -1- (tert-7 h^>#;i/tf 

-2- (7^y^;pfc^) -4-t KD*->t?p>j>?> (o.96g) 

&7^7:rX£LTfgjllb£t> (1.30g) mtco 
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MS (ESI pos.)m/z:488([M+Na] + )„ 

(2) (2S, 4R) ~ 2-^77- 1 -[ (2S, 3S) -2- (7)V*U~ 

;m h * 5/* ;v^n;^7 ^ j ) - 3 - ;* 5MW*>* y -f ;w - 4 - 1 H o * *y tf n 

5 (2S,4R)-2- (7$/^/;^-;W -1-[(2S, 3S) -2- (7 

*i/\iUW> (1.06g) &fh7tHP77> (30mL) tCjgfl?U 2fC&b&^S 
&7jcHJ DSftfe (0. 72mL) »^.^ 0 «t, lHfWWbfc^ HJft 

»&«jbet»*81/&. #&nfc^£K:**y~;p (lOraD &jq*MffiT*Jsrrs 
io i§ffS2ii^bm **/-;p domL) &in*.iH&iS#bfc. 

+^>:«X^;V=1 : 3) T^tTi€7^77Xi LT^II^i (0 
. 69g) £#fc 0 

MS (ESI pos.)m/z:470([M+Na] + ) 0 
15 (3) (2S, 4R) -1-C (2S, 3S) - 2 -T5 / - 3 -;WW<>^ 

J -f M - 2 - %/7 J - 4 - h H □ fcf a u p ymm^o^ 

mmmi (5) ^rhso^stc, (2s, 4r> -z-^rJ-i-i (2s, 
3S) -2- (7;wi/-JWh^r>'*M-^7s;) -3-^^;P^>^y 

-f;W-4-tHP^t!PU5?> (151mg) ^6jUfi»*tLTagft^« (41 
20 mg) 

MS (ESI pos.)m/z:248([M+Na] + X (ESI neg. )m/z:260([M+CL]-). 

(2S, 4S) -1-C (2S, 3S) -Z-TXS-Z-t^V^y* M)V\ 
- 2 - >>7y - 4 - h H a**>eo U S»*aBMft<D£j5fc 
25 (1) (2S, 4S) -4-7-feMr5/-2-$/7V-l-[ (2S, 3 S) - 
2- (7Ml/-;Wh*^^»75;) -3-pWW^>* 

£Jfi0il8 (2) TfftSnfc (2S, 4R) - 2-vT7- 1 -[ (2 S, 3S) 

-2- (7Mi/-jMh*^Mrji/75;) -3-^^;^>^y-r;w 
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-4-t KP^>tfP>>7> (200mg) th>J7i-MX7^> (258mg) £5=- 
h^kHD77> (5mL) te»*U *#Ufc#5#g| (0. 05mL) ti?Xf-fr7*S 
U0%h)VX>mm, 0.47mL) SiJDA* Sfi lift 

5 77^f ; : gft&X3\fc=3 : 2~1 : 1) T»bTM&7 

^VyyXtLrmmit^ (135mg) 
MS (ESI pos.)m/z:512([M+Na] + )o 

(2) (2S, 4S) - l-[ (2S, 3S) - 2 -75 7 - 3 -*?)W>& 
- 2 — >77 - 4 - 1 h*P**>fc!P U ^^iSfflKft©^ 
10 (2 S, 4S) -4-7-feh^^-2-^T7 - 1 - [ (2 S, 3 S) - 2- ( 

■7 ; ux;m h * )\s&—)VT s 7 ) - 3 - 7 >^ 7 -r m m p u ^ > 

(115mg) £77/-;V (1.6mL) fcjgfcU gfiTS>X?\>l<7$ > (0. 4mL) £Jn 
l^jaa[Tf9«PKft^Ufc„ »il (5) i^O^TWfS-r-SJliKlJ; 
^7 ; e;W7T7tUTM'fb-&tl (28mg) 
15 MSCESI pos. )m/z:226([M+H] + \ 248([M+Na] + ), (ESI neg. )m/z:260([M+CL]-) o 

mmm 1 o 

(2S, 4S) - 1 -[ (2S, 3S) -2-757-3-jWWO*7'f;W 
-4-^PP-2-S/77bfDU'7>tt[K*©'&J* 

(1) (2S, 4S) - 4 -^PP- 2 -~>77- l-[ (2S, 3 S) -2- 

20 (7;w^I/xjm h*^#;i/#x;Krs 7 )- 3 -7^;i^>77<;w fcfn us? 

^J£f!l8 (2) T!#Sftfc (2S, 4R) -2—>77-l-[ (2S, 3 S) 
-2- (7JWl/rjW h+y*M^7^ 7) - 3 -75\H^>*y-f ;W 
-4-tKP^'>tfPU^> (200mg) S^DD^> (2mL) tmmt&km (2 
25 mL) fc*#U hU7xx;i/7j>77^> (234mg) &Jp^L, SBftTf 1 mUtftVtCo 
KfcmiZ, X77-;P (0.5mL) &iinj*.* g«4l$|fM$U K«£MJ£T3i 

>:mWt^)V=l : 1~2 : 3) T»l3bT^7 : E;i/7 7 7<h Uglft^ 
#1 (126mg) 
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MS (ESI pos.)m/z:488([M+Na] + )„ 

(2) (2S, 4S) -1-CC2S, 3S) - 2 -7 5 J - 3 -*^)V^>5> 

ftttffll (5) (2S, 4S) -4-£an-2-$'7V-l 

5 -[(2S, 3S) - 2- l?^^^*^^^;) -3-^^ 
)V^>#J<1)V\\dUW> (lOOig) fc^*fcLTSJgfc&ft (32mg). 

MS (ESI pos.)m/z:266 ([M+Na] + ) 0 
M®l 1 1 

10 (2S) -l-[ <2S, 3S) -2-7S.S-S-*F)l^>#;-1M-2- 

*/yj - 4 -ttv tro u h u.^^n^m©^ 

(1) (2S, 4R) -2- (7 S ;W -1-[(2S, 3S) -2 
- (tert-7h*^#;M^:;i/7$y) - 3 -*?-)V^># J -i M - 4 - k Ha 
^>fcfPU^>0£j?fc 

15 HJS0IJ3 (2) £|^BS©#ftT?, ##M3T#&tlfc <2S, 4R) -2- ( 
75;*MnJW - l- (tert-^h^5>*;i/fc;i/) - 4 - k H P^fcfP 
U5»-(276ng) Rtf (2S, 3S) -2- (tert-7 h^->*M=jVT3 ;/ ) 
-3-^)l^>^>M (290mg) *6ifi7^7 77ilTiI{M (260 
fflg) 

20 MS(ESI pos. )m/z:366([M+Na] + )> (ESI neg. )ra/z:342([M-H]-). 

(2) (2S) -2- (75y^7^fc;W -1-[(2S, 3 S) -2- (te 

rt-? h*i/#;t/#-jV75 y) - 3 ;w - 4 -xMrV tf n U 

^>©-&$ 

(2S, 4R) -2- (75/*;i/^-;i/) - 1-[ (2S, 3S) -2- (t 

tfPU^> (250ng) S^DD^^> (lOmL) \Z®MV, t^a?-^-^ 
-4A (1. 5g), ^PP^PA^tfU^n^A (235mgK l^m (0. 07mL) fciq*., 

JgPB^ ; : Bffllx^* 1:1-1:3) T?i»«l/T»fi7^77 
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X£bT3MM&&«l (I80mg) 

MS (ES I pos. ) m/z : 36.4 ( [M+Na] + ) , (ES I neg. ) m/z : 340 ( QHQ ~) . 

(3) (2S) -l-[ (2S, 3S) -2- (tert-!/h^5/*;i/#njI/7$ 
/) -3-^^;V^>^/-f;l/]-2-^7/-4-^VtfPUv ? >©^ 

5 (2S) -2- - 1 -[ (2S, 3S) -2- (tert-^ 

h * ->*;i/^x;i/7 5 y ) - 3 - ^ > ^ y < M - 4 - * * v tf a u 5> > ( 

168mg) ft, rh7tHD77> (lOraL) fc&#U «h'J7;^a 
IMft (0.21nL) £^V7Plf;i/X3;;P75> (0. 51nL) £iD;L> *#T?1I$M' 
»Lfco ^jMftMx^ (lOOmL) ttlL, 7jCs' 10X«feK***U^A* 

Te*T3*fcJ;D, ftfeT^l/^TXibTSHft:^ (I74mg) 
MS(ESI pos. ) m/z : 346 ( [M+Na] + ) , (ES I neg. )m/z:322([M-H]-)o 

(4) (2S) -l-[ (2S, 3S) - 2 -7 $. S - 3 - *^)V^>? / )V] 

15 - 2 — >ry - 4 -^y tra u ^> h u 7Mpssio^ 

(2S) - 1 -[ (2S, 3S) -2- (tert-^b^v^Jl^X^TS/) - 
J'IM-Z-i'T J-A-**V\iU\)yy (91mg) £<^L 
fcbU7;^PM (0.5mL) fc&#U 20#W«#l,fc. jS?«*«JET 

S£U itf:^y^nt:;i,x-Tik (lOmL) sira*.* ±tss»^fc. attic 

«H<fr&* (76mg) 

MS (ESI pos. ) m/z: 246 ( [M+Na] + ). 

mmm 1 2 

(2S, 3S)-1-[(2S, 3 S) -2-7$.y-3-*^)VO?;'tM 
25 - 2-1/7 J- 3 - fc FP*5't:PU3>><Dfc/* 

(1) (2S, 3S) -2- (7S/#;i/fc;W -1- (tert-^h^^;i/ 

#x;i/) -3-kHn^>t:oiJ^>o^ 

*#0S3£:E#<B#8rc (2 S, 3S) -1- (tert-t/h^tf^XjW 
-3-fch*P^v-trnU^>-2-^;^>@l (3. 47g) fr&fctfiBfctl/rSH 
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fc&ft (3.19g) £f#fc 0 

MS (ES I pos. )m/z:253([M+Na] + ) l (ESI neg. )m/z:229([M-H]~) 0 

(2) (2S, 3S) -2- (75/#;i/fc;p) -3-fcKa*$/t:oy^> 

5 ^Jlflll (2) tmUVftfeT? (2S, 3S) -2- (75;*;^^) - 
1- Uert-^h^i^l^XJl/) -3-bKD^>tfaU>>> (l.llg) 

(3) (2S, 3S) -2- (T5/*;i/fc;i/) -l-[ (2S, 3 S) -2 

- (7M^JWh^^jv»7$;) -3-^^;^>^/-<;v]-3- 

10 kFD^>lfP'J^>©^ 

(2S, 3S) -2- 0)V*V-)\>* h*z/%)Vtf-)V7S/) -3-^ 
M>^>K (1.87g) S^DD^> (20mL) CISL, IftflS^*^^ (3.8 

lmL) itmxT, ibftmmmmu »»*«et«*l&. a»ich^x> (2 

OmL) Sim*., «aSE*a*fiETS5Sfbfc. ^Wl^lllcfe^ ljgMMbT, 
15 D'J KeO&£*fc<ft&#fc. ±flB (2) T#£ (2S, 3S) -2- (757*^ 
-3-tHD*^D'J^>tSlim N-iS^frtiVV&TS. F (2 
OmL) K»»b> SMV7W;i/X^;i/75> (l.OOmL) ^iPx.»bfc 0 JICDig 
JfcK:, Sfctefcfctt^DU HON, N-e>^fMM75 K (lOmL) jgHtSiTF 
U 20 #W«#b&. EJfctt&WBtX? 1 ;!/ (lOOmL) TJtfJRU &ft 

20 J&fcJ-h'J^ATRim iaft^BfoKKt^- h U t> AzK^fe f&ft&fltf- HJ *>A* 

; ^DD^;i/A : ^^/-;l/=100 : 2-100 : 5) T?*»«UT 

25 MS (ESI pos.)m/z:488([M+Na] + )o 

(4) (2S, 3S) -2—>7V- l-[ (2S..3S) -2 - {y)V*V- 

;v^x;i/T 5 / ) - 3 - j* 3\>w<>* j -i M - 3 - 1 K d 1! a 

SIMM 8 (2) iRSICD^T? (2S, 3S) -2- (73 /tf^x;!/) - 
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1-[(2S, 3 S) -2- (7Ml/-JMf^>AMI^7$;) -3 
^;i/^>^/-f;W-3-fc:KD4 i '>tfPtI> > > (920mg) #&fcft7*;K7y.* 
illilM (795mg) 
MS(ESI pos. ) m/z: 470 ( [M+Na] + )„ 
6 (5) (2S, 3S) -1-[<2S, 3S) - 2 -75 ^ - 3 
y-r;W-2->'7y-3-kh*D^r->tfDU^>'0D^ 

(2 S, 3 S) -2—>7y-l-[ (2 S, 3S) -2 - (7)V*U~fr* b 

^ i/*;^ - ;i.7 5 ; ) - 3 - ^ >^ ; -f ;W - 3 - 1 Kn^tfpu 

(415mg) (1.8mL) ^X3Ml/7S> (0. 4nL) fcifl]*., g 

pUUftfrJ* '.ZMT^— 7 Jk=to: 1 : 0. 

1-25: 1 :0.1) T»«U *fi*^;V^RfcUT*«fb£4fe (185mg) 

o 

MS (ESI pos. ) m/z : 248 ( [M+Na] + ) . 
15 MMM 1 3 

(2s, 3R) - 1 -[ (2s, 3S) -2-7$y-3-^^;^>^y-r;i/] 
- 2 - >7/ - 3 -7)v#u trp <j ^ u 7 ;i^d 

(1) (2S, 3S) - l-[ (2S, 3S) -2- (tert-^ h^^I'tfx 

;P7$ /) - 3 -^^;^>^y-r;i/] - 2 - ->7y - 3 - 1 h'o^^tf a u >^> 

20 

2(5) T#6nfc (2 S, 3S) -1 -[ (2S. 3 S) - 2-75 
J- 3-^^;l/^>^y-l';i/]-2-v'7y-3-bHP^r^t!niJ^> (170ig 
•) £i^DD;*^> (5mL) (C^$U ^T^-tert-^l/^P^^l/- 
h U98mg) £5MV:/atf;]/X3^)/7$> (0. 158mL) &JP;^ 5 t C^2 0P B ^ 
25 .tttfco »ifcfc«EET**8U »>>J*WW7A^D?h^77^ (MM 
; : @^X5MI/=1 : 1) T*«U *fi7^7 7X<h tT^M 

(173ng) 

MS (ES I pos. ) m/z : 348 ( [M+Na] + ) , (ESI neg. ) m/z : 324 ( [M-H] ") . 

(2) (2S, 3R) (2S, 3S) -2- (tert-7" h^>#;]/^X 
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mmM5 4 tmWi<Dlj&T» (2S, 3S) (2S, 3S) -2- (ter 

t-;/h*^#;vtf~;vxsy) - 3- ^wwo* M M- 2 -~>x j - 3 - 

5 kHD^'>tTDU^> (168mg) A^lfeyt^yXtlTimtl (65mg 
) 

MS (ESI pos. )m/z:350([M+Na] + ). 

(3) (2S, 3R) -1-[(2S, 3S) - 2 -75 / - 3 
j ^ ^ _ 2 - i/j ; - 3 - 7;P^P tf D 'J h U 7;^D^iS©-&^ 
10 %mm\ \ (4) i^CD^T, (2S, 3R) -1-[(2S. 3S) -2 
- (\evt-7h^tl)lt^)V7^y) -3-^)V^>^/-iM-2-^7y 
_3_ 7; i / ^ Dk » D ,j^> (62mg) ^^^fem*<hbT^^fc^ (32mg) 

fee 

MS (ESI pos. )m/z:250([M+Na] + ), 

i5 mmm 1 4 

(2S) - 1 -[ (2S, 3S) -2-T57-3-^^;^>37y-r;i/]-2- 

(1) (2S) - 2- (T5/^;Vfc;i/) -1- (tert-^h^^*;^^ 
) -4, 4-^7;l/^OlfDU> ? >©^ 

20 fH»Jl (1) (2S) -1- (tert-^h^v'*;Pfc;W 

_ 4> 4 -^^;v^DtfpiJi;>-2-^Jl/^>^ (3.2g) ^^M^iLT 
Sjlfc'&t! (2. 8g) £#fc 0 

MS (ESI pos.)m/z:273([M+Na] + ), (ESI neg.)m/z:249([M-H]-)o 

(2) (2S) -2- (T5/*;i/fc;P) -4, 4-^7;^pifn'j^>m 

25 

(2) trnmoxm-e (2s) -2- as^M^) -1- a 

eT l-7h^>^JVt^)V) -4, 4 -*J7)V*U tfP U (5. 4g) ^5.^^ 

*tbT^M^% (3.9g) £#fc„ 

MS (ES I neg. ) m/z : 1 49 ( [M-H] ") > 1 85 ( [M+CL] ") c 
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(3) <2S) -2- (7^yil)Vt^)V) -l-[ (2S, 3 S) -2- (te 

rt-7>^^;^-;i/7^/) -3-^^;i/^>^y ; r;i/]-4, 4-^7;^ 

«#ll (3) <h|*Ui<Z);££re (2S) -2- (75/*;V») -4, 4 
5 -^7;^PtfPU>?>^^ (0. 56g), (2S, 3 S) -2- (tert-7>*:> 
*M^75/) -3~*?-)W>?>n (0.70g) ^6167^77X^:1 
T-gHfl^to (l.Og) 

MS (ESI pos. )m/z:386([M+Na] + ), (ESI neg. )m/z:362([M-Hj-). 
(4) (2S) - 1 -[ (2S, 3S) -2- (tert-7h^^;^n;WT5/ 
10 ) -3 S-VVl-Z-i/TS- 4, 4-i?7)V#U\ZuVi?><D-& 
/* 

(2S) -2 - (7$/#J|/tfn;V) -l-[ (2S, 3S) -2- (tert-7* 
b*isfi)V-$~)l>7$.y) -S-£?)V*>9 J-i)V\-4, 4-> J 7J^Dt!0 
US?> (0. 90g) £N, N-^fMM75H (2. 5mL) tefctfU 8tfbV7 

15 5?;i/ (o.28g) £iin*.T, WTMWawufe. »»xf;v 

Tata bfco %»ffifcfif&&ifctois:?- h u 7 kimn&&ummte? v u 7 a 

X3MP=2 0 : 1~4 : 1) T*»«U ifi7 : EJl/7 7XtLT«i^«J (0. 
20 76g) 

MS(ESI pos. )m/z:368([M+Na] + ), (ESI neg. )m/z:344([M-H]-). 

(5) (2S) -i-[(2s, 3S) -2-7$y-3-^^;v^>37y-f;i/] 
-2-^77-4, 4~$?7;P*ajfnu^>ittl*©'&j* 

(2S) - 1 -[ (2S, 3S) -2- (tert-7b^>#;^~;W7$y) - 
25 3-^5 1 ;i/^>^yi';H-2-^7y-4, 4--77;l/^DlfoU> ? > (0.56g 
) fc 2 M^7j<« (1 2mL) ZMZ.* SS»T! 1 b&. £ S fcig^fc 2 Mi& 
Ibk&tt (6mL) £J0*, aa*T?l*ft»bfc. #88ft&»»X^Tife#U * 
ffi fc 1 M*Kft:^ b U 7 A7K^IS (35mL) t»iS0^t;^ h U 7 A &iH*.«# 

41 



WO 02/038541 PCT/JPOl/09818 



mmvufeTmrnh, (2s) -i-[ (2s, 3s> -2-7^/-3-*^ 
^>^y-r;i/]-2-^7y-4, 4 -^7;i/:tnt o nu ;ift£i?x 

^)VJL-y-)V (20mL) fcgtf&U 4 MM (IWfcX^JVfclfc 0. 50mL) £»T 

5 TioAfe. mmvttmi&mLT* m&mmtvTmmfc&m <o.37g> 
fc. 

MS (ESI pos. ) m/z : 246 ([M+H] + ) 4 268 ( [M+Na] + )> (ESI neg. ) m/z : 244 ( [M-H] "X 280 ( 
[M+CL]-). 
HJIfll 1 5 

10 (2S, 4S) - l-[ (2S) -2-yS./-a-*W7*S<fM-2-i' 

(1) (2S, 4S) -2- (75/#;i/#x;W (2S) -2- (te 

r t - 7 h 4 ;i/7j?n;pT 5 / ) - 3 - y 3^7 ^ y ^ )V] - 4 - a tf a u 

15 (3) tW'WCD^rtfeT?, (2S, 4S) -2 - (75 y ^W^W - 

4-y)]/*a\±uVZ?>im& (2.33g) £ (2S) -2- (tert-7 h^>#;l/ 
tf-jl/F^y) -3-;Wl/7*7M (3.00g) £0, ^7^1/7 T^t UTS 

jgft*^ (4. 22 g ) znrc 

MS (ES I pos. ) m/z : 354 ( [M+Na] + ) . (ES I. neg. ) m/z : 330 ( [M-H] ") . 
20 (2) (2.S, 4S) -1-[(2S) -2- (tert-7 h^^fc^S 

y ) - 3 - y ?vi/7^ 7-f;n-2-v7/-4-7;v^atfnu -7 

(2S, 4S) -2- (75/^;V^-;|/) -l-[ (2S) -2- (tert-7* 

~>#;i^x;t/7 $ / ) - 3 - * / -f ;W - 4 - 7;i/;t n t? a u v> ( 

4.03g) *N, N-^y^;WUA73 F (16mL) fcjgHSU mt : yT%)V (1.3 

25 5g) fciofcT* SMiT? l K*:»es*K:»^ Mx^Tttffib 
jft& ^*J&»3UL»ffiT»8U fcfeB#£LT3{*Mfr&«l (3. 49g) 

o 

MS(ESI pos. ) m/z: 33 6 ( [M+Na] + ), (ESI neg. )m/z:312([M-H]"). 
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(3) (2S, 4S) - 1 -[ (2S) -1-J^J-Z-U-)\,7$ MM 

(2S, 4S) -l-[ (2S) -2- Ctert-^h^$/^;i/^-;U7^y) - 

3- ^^7^/-1 > ;W-2-x7y-4-7;l/^Dt!PU> ? > (1.70g) 

5 /-Jl/ (llmL) fc»#Wfcftl,fc. 4M;!fttt*&ft (llmL) ttnx. iifcML 

fc. 4M h U 7A7K^^ (12mL) h U Vh&%XWNte& 

vi*)£Tfflk&* *^»**aiMteT«»u iwiit, (2s, 4s) 

10 -1-CC2S) -2-75y-3-^;i/7^7-f;W-2-^7/-4-7^ 
^DkTnUv^ (0.80g) (0.60g) £^/-JW;:^fl?U 4M 

mm mwtx.&wm* o.77mD ©^vyn^i/x-fjv mmD ^it, & 

llf^ft (0. 75g) 

15 MSCESI pos. )ra/z:2I4([M+H] + ), 236([M+Na] + ), (ESI neg. )m/z:248([M+CL]-)„ 
1 H-NMR(DMS0-d 6 , 500MHz) 58. 57(3H, br s), 5. 55(111, br d, 1=51. 8Hz), 5. 06OH, d, 
J=9. 2Hz), 4. 08-3. 90 (2H, i), 3. 83 (1H, d, J=7. 3Hz), 2. 55-2. 34 (2H, m), 2. 12(1H, m), 1 
. 01 (3ft d, J=6. 7Hz) , 0. 98 (3H, d, J=6. 7Hz) . 

mmm 1 6 

20 (2S, 4S)-1-[(2S, 3 R) -2-75 7-3-^ h^;>7^7-TJl/] 
-2-'>77-4-7;^DtfDU^>4Sm*CD^ 

(1) (2S, 4S) -2- (7^y^j;V^-;0 -l-[ (2S, 3R) -2 
- (iert-T'h^XM-JlTS.;) -3-* h*->7:$V-f )V\ - 4 -7)1* 

25 *HFU (3) ^IWliiO^T, (2S, 4S) -2- (75 - 

4- 7)V*n¥uV*J»m& (1. 18g) i (2S, 3R) -2- (tert-7h* 
v^;i/^-;U7^y) -3-^h*~>7*>m (1.63g) 0:0. ^7^1/777, 
<hLT^jgte£^ (2.28g) 

MSCESI pos.)m/z:370([M+Na] + ), (ESI neg. )m/z:346([M-H] ") 0 
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(2) (2S, 4S) -l-[ (2S,. 3R) -2- (tert-^ 

^»J15 (2) hmUQ>%&K, (2S, 4S) -2- (7 $ S % )l>tf-A) 
5 -1-[(2S, 3R) -2- (tert-7>^>#;H?-;V7$/) -3-* 
v-^7-<;l/]-4-7;i/^-Dt!DU^> (2. 17g) «fcD, &&@#£LT^®fb 
(1.96g) 

MS(ESI pos.)m/z:352([M+Na] + ), (ESI neg. )m/z:328([M-H]-) 0 

(3) (2S, 4S) - 1 -[ (2S, 3R) - 2 -75 J - 3 h+'>^ 

io y -f ;w - 2 - 2/7 y - 4 - 7;i/^o tf a u s^m&tf)^ 

H»J15 (3) iH«<D*ttT?, (2S, 4S) (2S, 3 R) -2 

-4-7MU\Zuy)V> (1.82g) £9> iM*iLT«^H (0. 61g) 
15 MS(ESI pos. )m/z:230([M+H] + ), 252([M+Na] + ), (ESI neg. )m/z:264([M+CL]-)„ 

mmm 1 7 

(2S, 4S) -1-[(2S) -2-757-3, 3 -i?*7)V7* J -f;W - 
2 -~>7/ - 4 -7)V*U tf O u 

(1) (2S, 4S) -2- (75/^7;^n;W -1 -[ (2S) -2- (te 

20 rt-^h^s/*;i/#-;i/75y) -3, 3->'^^;i/7 > ^y-i';w-4-7;i/^-u 
»#ii (3) ^ra«d©^T?, (2s, 4S) -2 - (75y^;v^n;w) - 

4-7;^DtfDU^>*im^ (2. 00g) <h (2S) -2- (tert-7*h+^;P 
^~;i/75y) -3, 3-^^7*^>» (2.74g) «fcD> m&7*)l7 7*t 
25 iTSilb^H (4. 14g) 

MS (ESI pos.)ra/z:368([M+Na] + ), (BSI neg. )m/z:344([M-H]-). 

(2) (2S, 4S) -1 -[ (2S) -2- (tert-7*h^$/*Jl/^n;i/75 

7) -3, 3-^^^;i/^y-r;i/]-2-v7y-4-7JP^DtfDU> ? ><D^ 

m 
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mmwis (2) tmwtojjmn, (2s, 4s) -2- (757#;i^~;w 

-1-[(2S) -2- (tert-7h*5/#;t/fc;i/75 7) -3, 3-5^Wl, 
79 M)V\-A-~?mxi\iuW> (4. lOg) Mfe@H*£ t/T^JS^ 
(2. 90g) *%tco 

5 MS (ESI pos. )m/z : 350 ([M+Na] + ) , (ESI neg. )m/z : 326 ( [M-H] ~) . 

(3) (2S, 4S) - 1 -[ (2S) -2-757-3, 87^?^^ 
-i M - 2 - S/T 7 - 4 - 7;M" D fcf p U 5> >&M0£j& 

Hi^l5 (3) i^O^T, (2S, 4S) -1-[(2S) -2- (te 
rt-7h*5-#ji/fc;i/75/) -3, 3-W;^y-<;W-2-5/7/- 
10 4-7;i/:tPfcfPU5>> (3.71g) £D (2S, 4S) - 1 -[ (2S) -2-7 
57-3, 3-i?*?)\s7?J'()V]-2-*sT;-4-y)\s#U\±UV>>> (2 
.25g) £#> C<D-U (0. 80g) »6«gm (0.92g) 
MS (ESI pos. ) m/z: 250 ( [M+Na] + ), (ESI neg. )m/z:262([M+CL]~). 
^-NMROMSO-dg, 500MHz) 6 8. 54 (3H, br s). 5. 55 (1H, br d, J=51. 5Hz), 5. 07 (1H, d, 
15 J=9. 8Hz), 4. 15-3. 93(2H,m), 3. 79 (1H, s), 2. 55-2. 32 (2H, m), 1. 05 (9H. s)„ 

mmm is 

(2S, 4S) -1-[(2S) -2-757-3, 3 - V* 7 <i )V\ - 

2 - 5/7/ - 4 - 7;i^P fcf O U 5^>JIWt;7jc*Ktt • 1 TKfP^CO^ 
I&&&0IJ1 7T#6»nfc (2S, 4S) - 1 -[ (2 S) -2.-75 7-3, 3- 
20 >?^5 1 ;i/7 > ^y-r;i/]-2-5/77-4-7;i/^PtfDU> ? > (0.25g) £7^7 
-)V (6mL) fc»#U 4 8%=^«f?t^ (0. 14mL) tmvfU&VX-FJV ( 
9mL) OfcJftUfciilfcfciflAfc:. Hfc, 5MV7*Ptf;WX-T\>V (5raL) SriHTtT 
«#U WffiLfc*fl£8ttRl/fc. Hfetlfcttiift, 7*/-;i" (1. 5mL) »| 
U MlM-fV^DtfJk (17bL) teDDATftj^l/fc. tfffflUfcttftSapfc 
25 IT, ^fe^*tbT^^#l (0.20g) §#fco 

Anal, calcd for Cj 1 H 18 FN 3 0'HBr , H 2 0:C, 40. 50;H, 6. 49;N, 12. 88;Br, 24. 49;F, 5. 8 
2. Found :C, 40. 57 ;H, 6. 44;N, 13. 02;Br, 24. 52 ;F, 5. 83. 
UttiW 1 9 

(2S, 4S) -1-[(2S, 3R) -2-757-3 -7>^;W^>^7-T ;P] 
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- 2 - ^7 / ~ 4 ~ 7)V*U tf □ U 

(1) (2S, 4S) -2- C7$.Sll)V#~)V) (2S, 3R) -2 

5 HMfdi (3) i^o^T, (2S, 4S) -2- (rs - 

4-7JI/^DtfDU^>^fflftit (0. 67g) t (2S, 3R) - 2- (tert-^h^r 

>-*;vfc;VT5y) -3-^3MW<>^>^o. 57jcfn#j (o. 96g) 

T'EJVyTXtLxmm^^ (1.30g) 
MS(ESI pos. ) m/z : 368 ( [M+Na] + ) , (ESI neg. )m/z:344([M-HD. 
10 (2) (2S, 4S)'-l-[ (2S, 3R) -2- (tert-^ h^^^n 

;^75/)-3-^^;M>^/-f;i/]-2-^T7-4-7;i/^-DtfPU^>o 
»Ji5 (2) tmmo^mx\ (2S, 4S) -2- (75y^M-;w 

-1 -[ (2S, 3R) -2- (tert-^h^^;Vfc;VT5y) - 3 - 
15 ^>^y-r;i / ]-4-7;^DtfDU> ? > (1. 23g) £0, ifiJWyXib 
T^M^% (1. 15g) 

MS(ESI pos. ) m/z: 350 ([M+Na] + )> (ESI neg. )m/z:326([M-H]-) 0 

(3) (2S, 4S) - 1 -[ (2S, 3R) - 2 / - 3 -*?-)\s^>$ 

j <i m - 2 - is? j - 4 - 7;i/^a tf p u ^ >^mm©^^ 

20 «#U5 (3) tmm<D^mX, (2S, 4S) -1-[(2S, 3R) -2. 

- (tert-^h^^;^n;i/75y) -3-^^;K>^y'fJW-2-$/7y 

-4-7;i/^-ntfDU>?> (l.osg) ^y)mm<t^m (o.29g) £#fc 

MS(ESI pos. ) i/z: 228 ([M+H] + ), 250 ( [M+Na] + )> (ESI neg. )m/z:262([M+CL]-)o 
l!»|2 0 

25 (2S, 4S)-1-[(2S, 3 S) - 2 -75. / - 3 - t^frO? S M 

- z - z/7 y - 4 - y)v* □ tr p u v >mmi&®$m 

(1) (2S, 4S) -2- (757^;i/^;i/) -l-[ (2S, 3S) -2 

- (tert-yh^^;i,fc;i,7ay) -3-*^)\,<>? J-iM-A-VM 
PfcfP'Jv 7 
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mmmi (3) tmmo^mr, (2s, 4S) -2- (75/#;i^x;i/) - 

4-7;M-ntfuy^>*«t (0.51g) t (2S, 3S)-2 - (tert-7>*. 

e/^;i/fc;vT^y)'-3-^^;^>^>m (0. 69g) £D> ^fe7^;v7rx 
tvxmmit^m (o.99g) 

5 MS (ESI pos.)m/z:368([M+Na] + ) > (ESI neg. ) m/z : 344 ( [M-H] ") 0 

(2) (2S, 4S) -l-[ (2S, 3S) -2- (tert-7>*S/#;i/^X 
)Vr 5 y ) _ 3 _ ^ > $ ; ^ )V\ - 2 - 1/7 / - 4 - 7 ^ P M n U ^ ><Z> 

»fyi5 (2) ^«©^i?> (2s, 4S) -2- (T = y*;^-;i/) 

10 _ 1 _ [(2 s, 3S) -2- (tert-7b^^^fc;W75y) -3-^^;i/ 

^>^/-r;i/]-4-7;v^ntfnu> J > (o.84g) Mfey^;v7TX<hb 

T^H-fb^ (0. 83g) £#fc 0 

MS(ESI pos. )m/z: 350([M+Na] + ), (ESI neg. )m/z:326([M-H]-). 

(3) (2S, 4S) -l-[ (2S, 3S) - 2 -75 / - 3 -*3\>W*>* 
15 J^M- 2-^7; -4-y)V#U\dUVi?>1&W&®'&]& 

mmmi 5 (3) fcH«©2ftnr, (2s, 4s> -i-c (2s, as) -2 
-4-7;v*otrou^> (o.35g) j;o> ^ji^ii7?#e>nfe^t»^Ri-^ 

5£®ffc£4& (0. 14g) 
20 SH»J2 1 

(2S, 4S) -1- (tert-T^TS/) 7tt)V- 2 -5/7/ - 4 -7)V 
•*U tf D U 

tert-75=-;V7$> (0.47g) §rh7kHd77> (lOmL) fci£fl?U 
(2S, 4S) - l-7o^7-t:^;V-2-^7/-4-7;i/^-Ptfa'J^> (0 
25 .30g) Ofh7kHD77> (3mL) iSift&Jn*., ^<0»U ^MTlPj&tl 

$;x3F;i/x-5\H/ic»Wb*8**«BU fcfeffr*£l/T (2S, 4S) -l 
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- (tert -73^75 7) 7tt)V-2-$/7 ;-4-7)V*n\*W)i?y (0. 
26g) H<Dr-m (0.25g) *»bfc4Mtt« (Mx^WKfc 0. 3mL 

M^LT^K^tl (0.28g) 
5 MS(ESI pos.)m/z:228([M+H] + ) > 250([M+Na] + ) > (ESI neg. )m/z:226([M-H]-) 1 262 ( 
[M+CL]-)„ 

^-NMRCDMSO-de, 500MHz) 6 9. 10(2H, br s), 5. 56 (1H, br d, J=52. 9Hz), 5. 09-5. 06 ( 
1H, m), 4. 16 (1H, dd, J=24. 4, 12. 5Hz), 4. 12 (1H, d, J=16. 5Hz), 3. 88 (1H, d, J=16. 5Hz), 
3. 86 (1H, ddd, J=39. 9, 12. 5, 3. 3Hz), 2. 54-2. 40(2H,m), 1. 33 (9H, s). 
10 MMM 2 2 

(2S, 4S) -2-^>7;-4-7Mn-i - (-fy^nws;) 7± 

MMM2 ltmm^m-v. -ivfnww^y (o. 65g) t (2s, 4S) - 

l-^D ; &T-fe^-2-^77-4-7;|/^PtfaU^> (0. 50g) <fci9, 
15 »*tLT3EjBflS^« (0. I6g) 

MS(ESI pos.)m/z:214([M+H] + ),236([M+Na] + ). (ESI neg. )m/z:212([M-H]-) v 248( 
[M+CL]-)„ 
H»J 2 3 

(2S, 4S) -2-i/jy-l- (^pyDtfjl/T^y) 7±?)V-4-7 
20 ;^PeDU5?>ttK*0'&* 

^»J2 1 tmUVjj&'T?, ^aynWl/7$>(0. 86g) £ (2S, 4S) 

- 1 -^P ; E7-fe^;i/-2-^7y-4-7;^PtfDU^> (0.71g) £0> $j 
^*£bTMfb-&% (0.28g) 

MS (ESI pos.)m/z:212([M+H] + ) l 234([M+Na] + ). (ESI neg. ) m/z : 246 ( [M+CL] ") . 
25 Hi»J2 4 

(2S, 4S) -2-^7 &2U7?)V7^;) 7±^)V~4-y)V 
* P tf P U >»&©£j& 

*»J2 1 tl^to^feT, $/^P^^75> (1.07g) £ (2S, 4S) - 
l-^P ; E7-fe^-2-->7y-4-7;i'^-PtfPUv> (0.71g) £19, 
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»*fcbT*«Mb6tt (0.31g) fcftfc. 

MS(ESI pos. ) m/z : 226 ( [M+H] + ) , 248 ( [M+Na] + ) » (ESI neg. )m/z:260([M+CL]-) o 
mm0!2 5 

(2S, 4S) -2-1/7/-1- (i/Z.U^yj-JVr^J) 7±^-4~y 
5 P bf □ U 

*JtW2 1 tra«l©^t3cT> ^□<>^7$>' (1.28g) t. (2S, 4S) 

-i-^n^7-fe^;i/-2-v-Ty-4-7;t/^PtfDU^> (o. tig) =kCK m 

fe©*£UT*Wfca* (0.58g) £#fc D 

MS (ESI pos. ) m/z : 240 ( [M+H] + ) , 262 ( [M+Na] + ) , (ESI neg. )m/z:274([M+CL]-) 0 

io mm 2 6 

(2S, 4S) - 2 —>tV - 4-7)l-*U-l - [ (l-bHO^^JV) > 

«#J2 1i^©^T, (1 -t Kp*:^7^:>£p^>7^K75> ( 
0.59g) t (2S, 4S) -l-yp ; ET^^;i'-2-5/Ty-4-7;l/^Pt!P 

15 U>>> (0. 60g) £0, *i-fem*<tLT^t;^tJ (0.51g) £#£ 0 

MSCESI pos. ) m/z : 292 ( [M+Na] + ) , (ESI neg. )m/z: 268([M-H]") l 304 ([M+CL]-) 0 
^-NMRtDMSO-de, 500MHz) 5 8. 99 (2H, br s), 5. 68 (1H, br s), 5. 55 (1H, br d, J=52. 4 
Hz), 5. 08-5. 05 (1H, ra), 4. 17(1H, br d, J=16. 5Hz), 4. 09 (1H, dd. J=23. 1, 12. 2Hz), 3. 9 
8(1H, br d, J=16. 5Hz), 3. 82(1H, ddd, 1=39. 3, 12. 2, 3. 1Hz), 3. 51&3. 48(2H, ABq, 1=12 

20 . 5Hz), 2. 56-2. 36 (2H, m), 1. 86-1. 68(6H, m), 1. 59-1. 48 (2H. m). 

mmm2 i 

(2S, 4S) -2-^7 J -4-7 MU- 1- (3— Yy^p^^yntf 

3 — (V7'U'#**s7'n\Z)Vy$> (\. lg) ^rh7h^P77> (15mL) \Z 
25 mmiss >K^T (2S, 4S) -l-7nt7^-2-i/7/-4-7M 
PfcfP'J> ? > (0.45g) ©fh7kFD77> (5mL) »»*JP^,' t$o<D#2& 
U ]M£MBET*ffiU ?PP*;i>Afc:?£#U #$S*B 
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: 1~2 5 : 1) T»mULfco ieftfcSgS^l^H-f^ (5mL) tS*¥b 
, 4 MM (BWtX^»Jft» 0.33mL) ©5>X^;UX~?;i/ (40mL) mWl\Z, 3jc 

5 £ l/T*»fr&« (0. 32g) *#&. 

MS (ESI pos.)m/z:272([M+H] + ) > 294<:[M+Na] + ) 4 (ESI neg. )m/z:270([M-H]-) > 306 C 
CM+CL]-)o 

. nmm 2 8 

(2s, 4S) -2-fr;-i- (*/>7ujr?;?-)\,Ts;) rtt)V-4-y 

10 )V* P tf a U 

*JS#12 7 £ra«*©^T->£P#*3\>P75> (1. lg) t (2S, 4S) - 
1 -^Dt7WJV-2-y7;-4-7MnifpiJ^> (0. 45g) 
*£LT^]&ffe;£«» (0.29g) £f#fc„ 

MS(ESI pos.)m/z:282([M+H] + ),304([M+Na] + ) > (ESI neg. )m/z:280([M-H]-) v 316 ( 
15 CM+CL]-). 

mmm 2 9 

(2S, 4S) -2-^7V-l-[2- (3, 4-^h*->7i=^) X9SH, 

r $ y ] Tir^;i/- 4 - 7;^p tfD u ^>^^o^ 

H»)2 7 <h|l»D7J&T2- (3, 4-^ h^r^7x-JW X?Mi/7=S> ( 
20 0. 5g) t (2S, 4S) -l-^P^T-fe^;i/-2-^T/-4-7;^PtfP 
U5>> (0. 25g) *»6«6ft»*tbT««^« (0. 24g) fc#fe. 
MS(BSI pos.)m/z:336([M+H] + ),358([M+Na] + )> (ESI neg. ) m/z : 334 ( [M-H] i ") , 37.0 ( 
[M+CL] "). 

mmm 3 0 

25 (2S, 4S) -2->'7;-4-7;Wa-l-[(l-^h^f^-l 

(l-^h^SoWW.-l-^JW X^;PT5>^mm (0.74g) §Th5tHo 
77> (7. 5mL) tX*/-)\, (2. 5mL) 0il£8jifc:»#U *#T* SMV7° 
Ptf^75> (0.92mL) *JqAT+Slbfc»» $lttT (2 S, 4S) -l-^P 
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=E7tt)V- 2 -*/7 J - 4-7;P*nKPU^> (0. 62g) tK^T, 

Mm*m\ m&B&tLT$tm<bGQi co. 07g> 

MS(ESI pos.)m/z:258([M+H] + ),280([M+Na] + ), (ESI neg. ) m/z: 292 ([M+CL] ") 0 
5 H»J 3 1 

(2S, 4S) -2-y7/-4-7MD-l-[ (2-kFD^-l, 1 
X3\>U7 5 / ] 7^? ;p tT P U 
^2&#J2 l tWfll©*flcT», 2-T$y-2-^^;i/-i-yD/iy-;v (o. 

71g) £ (2S, 4S) -l-7u*y±3-)\,-2-*/T;-4-7)V*U\ZuV 
10 >?> (0. 54g) ctD, $tK6t&*£UT^ffr&*& (0. 62g) ftfcfc. 

MS (ESI pos.)]D/z:244([M+H] + ), 266([M+Na] + ), (ESI neg. )m/z:242([M-H]-), 278 ( 
. [M+CL]-) 0 

mmm 3 2 

(2S, 4S) -1- (2-7^>3MK75/) 7ir^;i/- 2 -~>7/ - 4 - 
15 7;^PlfDU^>M^0^ 

mMM2 7 tmm<D^m'C2-7^y^>7^> (0.4g) £ (2S, 4S) 
- l-^0^7ir^;i/-2-^7y-4-7;i/^Pt!PU^> (0. 25g) ft*>M& 

n^tvxmm^m (o. 23g> 

MS (ES I pos. ) m/z : 306 ( [M+H] + ) , 328 ( [M+Na] + ) , (ES I neg. ) m/z : 304 ( [M-H] ~) , 340 ( 
20 [M+CL]-). 
MMffl 3 3 

(2S, 4S) -2-^7y-4-7MP-l- ( 1 - fc h*D^->- 3 -7^ 
T>^;i/75/) 7ir^;HfPU> ? >^^©^ 
^»J2 7 tmmvftmx, 3-7$/-l-7^T>^/-;K0. 70g) £ ( 
25 2 S, 4S) - l-7'D^7-ir5 i ;i/-2-^7/-4-7;^PtrPUv ? > (0. 
47g) LTSIJIte&tl (0.42g) mtc, 

MS (ESI pos. ) m/z: 322 ([M+H] + )> 344 ( [M+Na] + ), (ESI neg. ) m/z : 320 ( [M-H] ~) > 356( 
[M+CL]"). 
H»J3 4 
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(2S, 4S) -2-i/J J -4-7)\s^U- 1 - (l-tHD^>-4-7^ 

4-7S./-l-T??>#;-)V (0.5g) §fb7kHD77> (lOmL), X 
?/-)V (5mL)fcJ&#U Tk^T (2S, 4S) - 1 -7u*7tt)V- 2 -5/ 
5 T y_ 4 _ 7 ;| / ^ptfpiJ> J > (0. 45g) £JP;L, 8>o<9#fiU gfiTllfefll 

(6j*»SiI»JWJffiTW8l/fc. »'>WWW7A^PVh^7^ (JB 
|M ; ^PDTjsjl/A : 2 5 %7> ; &x77Kj«= 4 0 : 1 : 0. 

10 1-10:1:0.1) TftSibfco #£nfc£l««X^;l/ (5mL) fcigffib 
, 4M&HI (BWfcX^I^MK, 0. 30mL) §*?&-Ft?Jn&&. Wffibfc^iStoSat 
IftU Mx3Mrafe&U **fi»*iUT««flS'&* (0.27g) Zfflto 
MSCESI pos.)m/z:322 ([M+H] + ),344([M+Na] + )> (ESI neg. )m/z:356([M+CL]-). 

mmm 3 5 

15 (2S, 4S) -2-^>7;-4-7MD-l- (l-^b+^-3-T^V 

^»J3 4i:|W|^(D7j^Tl-^h^^-3-7^V>^>75>(0.17g) t 
(2S, 4S) -l-7ttT'te9')V-2- 9 s7/-4-y)\'*UVuV&> (0 
. 17g) frS (2S, 4S) -2-Z/7 J -A-y)V^rU- 1 - (l-*h^>- 
20 3-7^>^75/) 7iZ^fcfO Uv>> (0. 23g) £#fc 0 (0.2 
2g) £H#X^;i/ (4mL) fc&#U AU^M <»»X^;W&Jfr 0. 20mL) Sflq*. 
fee WtZMmz^JL^)V^.-T)V (8raL) £fln*Wffibfc*Jg*£anfcbT» Mfe 
&*£LT^fflft£$l (0. lOg) 

MS(ESI pos.)m/z:336([M+H] + ). 358([M+Na] + )> (ESI neg. )m/z:370([M+CL]-)„ 
25 3 6 

(2S, 4S) -1- (l-7#-?>^)V7S.;) 7»-2->7;-4- 

imWZ S tmU<D-%tik-Cl-7yv>*>7$> (0.45g) £ (2S, 4S) 
_ ! -7' D ^7-fe^;V-2-v'7y-4-7;i/^nt?PU> ? > (0. 235g) 
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ft»*fcl/TMfcG* (0.15g) 

MSCESI pos.)m/z:306([M+H] + ) > 328([M+Na] + ) t (ESI neg. )m/z:340([M+CL] ")„ 
fWll 3 7 

(2S, 4S) -l-[2-[ (5-?PPfcfU^>-2-<;lO 7S7jX^ 
5 75 7] 7ir^;P- 2 -5/77 - 4 -7)V*U tf D U 5>>:3M**©&jfc 

(1) (2S, 4S) -1-[N- (tert-7h*:>7j;i^x;i/) -2-[ (5 
P P tf U v>- 2 — f Jl/) 75 7]X:P;i/75 7] 7ir^- 2 —>77 - 4 
- 7;i/^D tf D U i?><D^&[, 
2- (2-75 7X5M/75 7) -5-#DPKU5» (1. 54g) £x*7-JI/ 
10 (15mL) fCi§#U (2S, 4S) -1-^0^7^-2-^7;- 

4-7MnHoiJ^> (0.71g) (D^h^hHP7^> (15mL) mkmvZ., * 

#*-h (1. 96g) Ofh7tKD77> (lOnL) mH^U-M V 7°P kf^X^ 
;V75> (0. 52mL) Sin*, IHibMTll»M!i»bfc.'«Bi*«ffiT*3feL/ 

= 2 : i ~@£8lx^;i/©#.) t?»«u ^•fe7 ; e;V7 77 > tLT«S^'er#; d. 

07g) 

MSCESI pos.)m/z:448([M+Na] + ), (ESI neg. )m/z:424([M-H]-)„ 
(2) (2S, 4S) -l-[2-[ (5-*DOl£-U5>>-2-- OW 757]X 
20 9MP757] 7-fe3\fc- 2 — >77 - 4 - 7;M"P tf D U $>>z^fiB&*K<8'&j£ 

C2S, 4S) -1-[N- (tert-yh+^;^x;W -2-[(5-?PP 
tf U 2 — i )V) 75 7] X^;P7 5 73 TtfJh 2 - 7 - 4 - 
PtfPU> > > (1.02g) *1, 4-5>**tf> (2.5nL) fc»#U *}&T4M* 
4-^^U->^ 7.5mL) SJjp^L, »Tl8tM#bfco EJ&Scfc' 
25 h;|/X> (30mL) SDP^L, ^SM&SilEcl/fc. f#6ftfc$ft^£7 * 7 (2mL 
) fc$fl¥U M1^X> (50mL) fc*D^^TWUfco #rffil/fc****tt«L 
, *lfi»*tbTaSW^* (0.75g) 

MSCESI pos.)m/z:326([M+H] + ),348([M+Na] + ) > (ESI neg. )m/z:324([M-H] 360( 
[M+CL]-), 
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m&M3 8 

(2S r 4S) -2—>7/-4-7;i/^D-l-[2-[ 2-' ()V 
) 75 J ]X3Ml/75 S]7tt)V\Zv U S^H&BfcttO'&jS 

(1) (2S, 4S) -1-[N- (tert-^h^'>*;Vfc;i/) -2-[ (If U 

5 s»-2— r;w y^y]x^75y]7-fe^;i'-2-^7y-4-7;i/^Dtf 

HI&0I3 7 (1) fcB«0*ttT2-'(2-75yx^75/) KU5» (0 
.82g) t (2S, 4S) -l-^P ; E7-fe^-2-'>7y-4-7;^Dfc!D 

u$?> (o.7ig) frbmttwyyxthT&mtt&Qi (o.60g) 

10 MS (ES I pos. ) m/z : 41 4 ( [M+Na] + ) . (ESI neg ) m/z : 390 ( [M-H] ") . 

(2) (2S, 4S) -2->>7/-4-7;^n-l-C2-[ (KU5»-2- 

-f ; W 7^/] x^;W7 5 / ] 7-fe^JP tf o u 5? ^x&m&tf)^ 

HWJ3 7 (2) iflflto^STTN (2S, 4S) -1-[N- (tert-7>* 

5/*;v#n;W -2-[ (tfUi^>-2— 75/ 3x3^75 /jy-fe^V- 

15 2-^7/-4-7J^Dt!DU^> (0. 54g) «kt), *^l&*£bT&»fc'&«l& 
(0. 27g) £#fco 

MS (ESI pos.)ra/z:292([M+H] + ),314([M+Na] + ), (ESI neg. )m/z:290([M-H]-\ 326 ( 
[M+CL]-). 

20 (2S, 4S) -1-C2-C (5-75/#;i^XMfU^>-2-> ()V) 75 
/] )V7 5 /] 7iz5^- 2 - v-7 / - 4 - 7>;*n fcf D U 5»I^lfflMfc©'& 

(1) (2S, 4S) -1-[N- (tert-^h^5>*;l/^x;i/) -2-[ (5 

- 7 5 / * j tr u 5? > - 2 - ;w 7 5 / ] x^7 5 / ] 7-t - 2 - 

25 5/7 / - 4 - 7Mn - "J S?>O^J« 

mmms7 d) fcra*©#8n?2- (2-75^x^757) -5-75 

y^jW#x;nfU^> (i.08g) £ (2S, 4S) -i-ya^7-t^;v-2-^ 

7 y _ 4 -yj\,# n t?P U 5» (0. 71g) ^5H^7W7Xt l/T**Bffr&& 
(0.36g) £#fco 



54 



WO 02/038541 PCT/JPOl/09818 



MS (ESI pos. ) m/z : 457 ( [M+Na] + ) , (ES I neg. )m/z:433([M-H]-) 0 
(2) C2S, 4S) - 1 - C2 - [ i5-7$/%)Wt-)VW)i?>-2-'(M 

5 mmmS7 (2) tmm<DUmX\ (2S, 4S) -1-[N- (tert-7>* 
i/t))\,i£~)V) -2-[ (5-75y*JI/^;Vt!»Jv?>-2— i )V) 75/]X 
5 i ;i'75/]T'fe^-2-'>T/-4-7;^DtfPU^> (0. 32g) <£D> 
M*ibti»» (0. 26g) 

MS(ESI pos. )m/z:335([M+H] + ), 357 ( [M+Na] + ), (ESI neg. )m/z:333([M-H]-) 4 369 ( 
10 [M+CL]-). 

(2S, 4S) -l-[[ (2S) -2~75./-2-->^U^=/M7 J t^)V] 
- 2 -1/77 - 4 -7)V*U tfn U 3»ifflRifc<0£|£ 

(1) (2S, 4S) -2- (75/*;i/^n;w -1-[[(2S) -2-7 M 
15 V—)V* h^r^;vfc;.V75 y - 2 -^^n^s/^ytfJM -4-7;^ 

n«ji (3) tmm^mr. (2s, 4s) -2- <75/;&;w*~;w - 

4 -7;P*nKDU (0. 30g) fc[ (2S) -2~7)V^V~)V* 

i/^M-;i/7 5 y - 2 - i/^ da^ y;W W (0.7ig) £D> i67^7 7 
20 * £ UTMfc'&tl (0. 88g) 
MS (ESI pos.)ra/z:516([M+Na] + )o 

(2) (2S, 4S) -2->7;-l-[[(2S) -2-7^tV^Wh*'> 
#;i/^-;i/7 5 J - 2 - □ A^r^;U] 7tt)V\ - 4 - 7^0 tfO U ><z> 

■' • 

25 H»J1 (4) fcWM*©#tt*C, (2S, 4S) - 2- ij* J %)\i£-)V) - 
l-[[ (2S) -2-7^V'-J^h4 1 ^;V^r:;l/75/-2-v'^P^ 
'>JW7tfJW-4-7MDlfniJi;> (0. 86g) £D> fctftr^Jl^rX^b 

taift^ (0.76g) fcfcfc. 
MS (ESI pos. ) m/z: 498 ( [M+Na] + ) 0 
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(3) (2S, 4S) - 1 -[[ (2S) -2-75/-2-^PA+'>;i/]T-t 
?M - 2 -*S7J - 4 -7)V*U tf D U $>>JffllttCD£jfc 

(5) (2S, 4S) - 2—>77- l-[[ (2S) 

- 2 - 7)1* V~)V*. h * ;l/fc;P7 5 7 - 2 - P ^ *>;W 
5 -4-7;l^Ofc?DU$>> (0.73g) cfcD, LT^Jitt£|& (0. 27g) 

MSCESI pos.)m/z:254([M+H3 + ) > 276([M+Na] + ) > (ESI neg. )m/z:252([M-H] 288( 

[M+CL]~) 0 

H»!|4 1 

10 <2S, 4S)-1-[(2S) -2 -75 7 -4- [[5- (^>5?;^+^*^ 

# - m * y^)V7 5 7 ] a ;vte;w 7* 7 ;w - 2 v? 7 - 4 - p t! 

otmuo^mv, (2S, 4S) -2- (75 7#;Vfc;V) -4 
-7;W*DlfnUS?>tta* (0. 30g) £[ (2S)-2-7Mt/-;Mh^> 
15 ^;i/fc/P7S 7 - 4 - [ ( 5 - ^>5?;^^^*;Wal5^;^>^) 75 7^;)/ 
jR=;W^>K (1.07g) cfcO, fc&7*^7 7*£UT£»fb'&'» (0. 16g) £ 

MSCESI pos.)m/z:447([M+H] + ),469([M+Na] + ), (ESI neg. )m/z:445([M-H]-) > 481 ( 
OI+CL]-). 

20 mmwu 2 

(2S, 4S) -1-[[(2S) - 2-757-6 -*>VJU** 9 s%frtfzi)V 

7 - 2-^ 7/-4-7 ;P^-Ptrnu i? >mm<n&i& 

(1) (2S, 4S) -2- (757^;Pfc;0 (2S) -2- (te 

rt-7h* *yh)Vi£~)V7 57)- 6 >s?;i/** - ;i/7 5 7 ] 

25 ;<Jl/]-4-7MDtfD'Jy>©^ 

(2S, 4S) -2- (75 7^;V^-;l/) - 4 -7)l*U tfD U ^>MI- 
(0. 30g) £ (2S) -2-tert-7 > h^^;i/fc;i/757-6-K>>?;i/^ 

*5/*;^n;ur57]A**>at:i«D*^c:tt<«'f3 Hixf;v (o.7ig) 

£^;*?SMvJkk75 H (5uL) fc»*U *M V7*Otf;KT5 > (0. 26mL) *Jn 

56 



WO 02/038541 PCT/JPOl/09818 



xx> ^x-m&vit. mmi (3) tmuo^mxmmm^n^ m& 
7 : £)vyTZ£vxm.mik£%>} (o.69g) &nito 

MS(ESI pos. )m/z:517([M+Na] + ), (ESI neg. )m/z:493([M-H]-) 0 

(2) (2S, 4S) -1 L [[ (2S) -2- (teTt-7h*S'l3)V#~)\>yS.S 

m&wi (4) ti^o^m?, (2s, 4s) -2- (r^y*;^^) - 

. (2S) -2 - (teii-yh^istDVt^irs.;) -§-*>VM*r 

^*;i/fc;vT5y]A^/-<;W-4-7;i/^-ptfPU^> (o.65g) & 
10 fiy^^rxtutifift^* (o.36g) 

MS (ESI pos. ) m/z : 499 ( [M+Na] + ) , (ESI neg. )m/z:475([M-ffl-). 

(3) (2S, 4S) -1-tC <2S) -2-75/-6-^>S?;^*'>*;P# 

(2S, 4S) -1-[C (2S) -2- (tert-^h^^^-^T^/) 

15 _ 6 - ^ ;v^-;i/7 s / ] -f ;w - 2 - ->7 / - 4 - 7;i- 

*DhfnU5>> (0. 34g) SI, A-Vtt-yy (2.0iL) fc»#U Awm. ( 
lt 4-^*U->»«, 2.0mL) SJPA.T, iST2. 5»IHffl»Ufc. ««S 
#SnrcMfc2-^DAV-;V (3.0mL) t^^/-^ (l.OmL 
) 4ttoXXmMls> -ivyu&VX-rJV (lOmL) *Jn^.fc. »»SO. 5B#IW 
20 ^m^btfttl^tlSmbT, #HM»*tLT*M&fr« (0.27g) 

MS (ESI pos. ) m/z : 377 ( [M+H] + ) . 399 ([M+Na] + ) . (ES I neg. ) m/z : 375 ( [M-H] ") . 41 1 ( 
[M+CL]-). 

(2S, 4S) -2-'>7/-4-7;^0-l-[[ (2S, 3S) -3-^ 
25 ;i / _ 2 -/^;i/75y]^>^y^;Wt!nU^>mm^©^ 

(1) (2S, 4S) - 2- (7^y*;i/#^) -1-C(2S, 3S) -2-[ 

N _ (tert-^h*^*;v#-JW -N-^^;W7sy-3-^5 l ;^>^/-r 

;W - 4 -7)l*U tf D U ^>©^J* 

(3) tR*©*tfeT?, (2S, 4S) -2- (75 ^ #>M*-JU) - 
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4 -^kfrDbTPU (0.67g) t (2S, 3 S) -2-[N- (tert- 

-N-^^;U]75y-3-^^J^>^>m (0.98g) <fc 
4&&7 : £)V7T*thTim\k'§W (1.35g) 
MS(ESI pos.)m/z:382([M+Na] + ), (ESI neg. )m/z:358([M-H] ")„ 
5 (2) (2S, 4S) -1-[(2S, 3S) -2-[N- (tert-:/ h*>-#;i^ 

-n-^^;H757- 3 -*?-)V^>? ;-i)V\- 2 —>7y -.4-7;w 

*»J15 (2) ^iKD^&T, (2S, 4S) -2- (75 
-1-[(2S, 3S) L 2-[N- (tert-7>^>#;Wfc;i-) -N-*^] 
10 T5 y_ 3 -^^;^>^y^;W-4-7^ntfPU^> (1. 32g) £0 , 
^r^Vyj^tiyX^Mit^ (0.89g) 
MS (ESI pos.)m/z:364([M+Na] + )> (ESI neg. )m/z:340([M-H]-) o 

(3) (2S, 4S) -2—>77-4-y;i/^"a-l-[[ (2S, 3 S) -3- 
^ =p ;l/ _ 2 - ^ 9^7 == 7 ] ^ > * J -f ; W t! P U 5? ^ffiHfcJfi©^ 
15 H»J15 (3) fcW«l©#8rC, (2S, 4S) -1-[(2S, 3 S) -2 
— [N— (tert-r/h^fcJW^W -N-/fJW75;-3-^^K>^ 

7 ^ ;W _2-^ry-4-7;i'^ptfPU> ? > (o.iog) $s£m*£i/r- 

SUft-^ (0. 053g) 

MS(ESI pos.)m/z:242([M+H] + ) l 264([M+Na] + ) 1 (ESI neg.)m/z:276([M+CL]-) 0 
20 H«J4 4 

(2S, 4S) -l-[[ (2S, 3R) -2-757-3- (tert-^h*^ 

) ]^y-r;i/3-2-^7/-4-7;^p^pU^>^s©^ . 

(1) (2S, 4S) -1- (tert-^h*5/*;W#=;W -2-V-7/-4- 

25 HJB^15 (2) tmmOfifeX*, (2S, 4S) -2- (75 ^W^W 
-1- (terl-7h*i'i!)l#-)V) -4-y)V*uVW)z?> (10. Og) £D> 

to&mmtvTmm<\&to o.23g) 

MS(ESI pos.)m/z:237([M+Na] + )o 

(2) (2S, 4S) -2-^7^-4-7;W*Pt:DU^>«ft!ft©^ 
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»J15 (3) tmmo^mx* (2S, 4S) -l - (tert~:/h^>£jl/ 
tf~)V) -2-i/7;-4-7)^u¥a.Wy (8. 99g) Mfi^iL 

MSCBSI pos.)m/z:115([M+H] + ), (EI pos. )m/z:114([M] + ), 
5 (3) (2S, 4S) -2—>7/-l-[[ (2S, 3R) - 2 - 7J\,*V~)V* 

h^^*;i/fc^T5y-3- iun-7Y^y) ]79/-i)V]-4-y)v^u 

. mmMi (3) tmuo^mT*, (2s, 4s> -2-^Ty-4-7;^ptr 

□ U^>M1 (0. 30g) t[ (2S, 3R) -2-y)VirV^)V^Y^ri/ti)V^ 
10 n;i/T$7-3- (tert-:/b^» ]^>K (0. 80g) «J:0, M&7W7T 
XtLTSift^ (0.87g) 
MS (ESI pos.)m/z:516([M+Na] + ). 
(4) (2S, 4S) -l-[[ (2S, 3R) -2-757-3 - (tert-r/h* 

] 79 j <i m - 2 - yr y - 4 - a tr □ u ^>mm«cD^ 

15 HJfittl (5) tmUO^mr. (2S, 4S) - 2-W-l-[[ (2S, 
3R) -2-?))/*V-)V*h*i/%)Vi$~)V'7*;-Z- (tert-^h^e/) ] 
79 J W;W- 4-7 ;V^DtfDU^> (0.71g) «lfe»*tL/T«ffl^-& 
« (0. 28g) 

MS(ESI pos.)m/z:272([M+H] + ),294([M+Na] + ) > (ESI neg. )m/z:306([M+CL]-) o 
20 H»J4 5 

(2S, 4S) -2-v-77-4-7;^D-l-[[ (3S) -1, 2, 3, 4 
-f h7kFn^ v^y u >- 3 — r;W]*^#=;W tf a U >>>:»*&©-&)& 
(1) (2S, 4S) (3S) -2- (tert-yh + '>^;i/fc;W -1 

,.2, 3, 4-7"h^t:HD^y^yu>-3-'f;w*;^-;i/-2->'7y- 
25 4-7;p*Ptrnu^>©-&-j« 

(3) iRHi0#8re, (2S, 4S) -2-*/7 J~4-7MU\L 
UVP>m&M (0.69g) £ (3S) -2- (tert-^h^^;l/fc;0 -1, 
2, 3, 4-7 L h7fcFD^V*,/U>-3-#,M*>^ (0. 41g) «fcD, 
»*£LT*«fc£tt (0.83g) 
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MS(ESI pos. )m/z:396([M+Na] + ), (ESI neg. )m/z:372([M-H]-)o 

(2) (2S, 4S) -2-5/7y-4-7;^D-l-[[ (3S) -1, 2, 3 
, 4 -T- hy t K P-f U >- 3 — (Mil)ltf-M k!P U 

5 (2S, 4S) -1-[(3S) -2- (tert-7>^^;Pfc;|/) -1, 2 
, 3, 4-fh7tFn<WiJ>-3HiW*^JI/-2->'7/-4- 
7;^OfcfnUv> (0.30g) £X;5V-;i/ (6mL) tWb^Lfco 

(3mL) SriP*., ^ < 1 Hfel^bfc ( 

6mL) t&umm.imm. (3mL) SteifitlHI^Lf;. ^l^lJIIil, 
10 f# 5nM$ ^lW-TiV»im j**/-^ (2mL) fc»#U @£ 
iX^;i/ (lOmL) «TLfco ^<DM(C^X^;i/X-x;P (10mL) £j&D*-llTtB 

LTM^t; (0. 19g) 

MS(ESI pos.)m/z:274([M+H] + ), 296 ([M+Na] + )> (ESI neg )m/z: 272([M-H]-) 4 308( 
15 [M+CL]")c 
nMM4 6 

(2S, 4S) -2-^7J-A-y)V^rn- l-[[ (3S) 
-1, 2, 3, 4-^h^kHP-rv^/U>-3--l';i/]^;i/fc;i/]lfDU> ? 

20 (1) (2S, 4S) -l-[ (3S) -2- (tert-7h*->tl)V$-M -7 

-tHo^-i, 2, 3, 4-xh5kFD-rv*y u>-3— -r;w#;i/^- 
2 - «>7 / - 4 - 7;i/:t p tf n u V ><D$f$, 

mmmi o) trnmo^mr. (2s, 4s) -2-sov-4-7;i^ne 

DU^>ltI (1.54g) t (3S) -2- (tert-7h^^;i/fe;W -7- 
25 2, 3, 4-fh7k HD-rV^7>J>-3-^;i/^>m (3. 

OOg) £0, ^67*;W7 77£bT^b£$J (2. 81g) 
MS (ESI pos.)m/z:412([M+Na] + ), (ESI neg. )m/z:388([M-H]-). 

(2) (2S, 4S) -2-->7/-4-7;i/^P-l-[[ (3S) -7-tKP 
**>-l, 2, 3, 4-T-b5k HP-fV^y U >— 3 — Ol]*)V#~)V]\fU 
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5 (2) tmWtO^mv. (2S, 4S) -1-[(3S) -2- (te 
rt»^h*'>*;l/#=JW -7-tFo^>-l, 2, 3, 4-fh7tFP^f 
V * / U > - 3 — i M % )Vtf~)V- 2 - 1/7 J - 4 - 7)V* P tf P «J >> > (0. 3 
5 Og) fr6»*fM»*&LT»Bfc'&* (0.12g) £#fc 0 

MS(ESI pos.)m/z:290([M+H] + ),312([M+Na] + ), (ESI neg. )m/z:288([M-H]-), 324( 
[M+CL]-). 
ITOJ4 7 

(2S, 4S) -2->7;-4-7Mn-l-[[ (3S) -7-*h*ris~ 

io i, 2, 3, 4-xh9fch*p^v^/U>-3— r;v]^;^n;i/]tfpu^> 

(1) (2S, 4S) - 1 - [ (3S) -2- (tert-^h^'>*;^^;W -7 
_^^>-l, 2, 3, 4— rh^hFP-f V3V'J>-3-' (MijJltf—fr 
- 2 - ^7 J - 4 - 7;V^P M P U 5?>©^* 
15 (2 S, 4S) - l-[ (3 S) - 2- Oert-^h^^*;p#n;0 -7-k 
pp*$/-l, 2, 3, 4-5 1 h^tHP-fV4 ; /U>'-3— f;W*^#— ;V— 
2— >5V-4-:7;M-PlfPUv ? > (0.63g) &N, N-^^?;WVA75 H 

(5mL) fcJg#U cka^^^P (0. 15mL) $5<fcI*&St# U ? A (0. 25g) 

20 . 5 Mm****, m\vm&*i- h vv&M&m&zTtmi&iki- h u # atk^ 

Ufc. ^is^^ y tf;vx-rJK«u^f M*tUT^iM (o. 
42g) *mco 

MS(ESI pos. )m/z:426([M+Na] + ), (ESI neg. )m/z:402([M-H]-)o 
25 (2) (2S, 4S) -2-^7/-4-7^P-l-[[(3S) -7-*b* 
i/-l, 2, 3, 4-rh9bFP-T*7*yU>-3-- OW*^#^Wt!DU 

£jg0J4 5 (2) tBiO^T?, (2S, 4S) -l-[ (3S) -2- (te 
rt-^h^^;i/fc;V) -7-^h*^-l. 2, 3, 4-fh7tHn<V 
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*J U>-3— i)V\ts)W~)V-2-=s7 ;-A-7)VJrU\ZuW> (0. 30g 

. . ) ^^mn^B^tvxmmit^ (o. i2g) mtc, 

MS(ESI pos.)m/z:304([M+H] + ),326([M+Na] + ), (ESI neg. )m/z:338([M+CL]-) 0 
5 (2S, 4S) -l-[ (3S) -7-75y*M-JWh^>-l, 2, 3, 

4 b ? t H n-f u >- 3 — f;w*ji/jj?-;i/- 2 - ->77 - 4 - y)V 

(1) (2S, 4S) - l-[ (3S) -2- (tert - 7 -7 
-T5/**#Wh**>-l, 2, 3, 4-fh7tHP-fV*y'J>-3 

io — r ;n 2 - ->r y - 4 - 7,m-p hp y ^>o^ 

US»J4 7 (1) tmUOJjfe-C, (2S, 4S) -l-[ (3S) -2- (te 
rt-y^S^MtoW -7-tHn*S/-l, 2, 3, 4-fh7tHn-f 
u >- 3 — <;w#;irtfci;i>- 2 - - 4 - 7;^p tf p u ^> (o. 6 

Og) t^U^7±b7B.b (0.32g) A^^6»*tbT«IWb-&«l (0. 55g) & 
15 #fc. 

MSCESI pos. )m/z:469([M+Na] + ), (ESI neg ) m/z : 445 ( [M-H] ") o 

(2) (2S, 4S) -1-[(3S) -7-75y*JtoM^-l, 2 

, 3, 4-^h9hHn>fv4 i yu>-3-^;w*;p#=;p-2-s/r/-4- 
7;i/^-P hp u ^>mmm<!D^ 

20 (2S, 4S) - l-[ (3 S) -2- (tert-7h^^;Pfc;W -7-7 

2, 3, 4-fh7t HP-f 73V U>-3— f 
M*)Vi£~)\'-2--s7 ; -A-yfrJruv.uvyy (o. 30g) ^S^ixyjv (l 

2mL) MU 4MM (WfcX^HWfc 12mL) *^»TJnA, 

mrawi^co mm^)v (i2mD £in^ tfffibfc^sM&fcsreu rax 
25 .^ttfcua^fi©**^. ft&nfc*&**x*7-;v (5mD k»»u mm 
•vimmmwvrc^ s& ^ j-)vmwh^m%thxm.m^m (0.21 
g) *#fc. 

MS(ESI pos.)m/z:347([M+H] + ) > 369(Dl+Na] + ) > (ESI neg. ) m/z : 345 ( [M-H] ") , 38 1 ( 
CM+CL]-)o 
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»f!l4 9 

C2S, 4S) -2-; V7J-\~l (3S) -6, 7-^b^>-l, 2, 3 

5 (1) (3S) -2- <tert-:/h*->#;WtoW "6, 7 -$>*b*->- 1, 
2, 3, 4-rh7tHn-fV+y U>-3-*;V*>BI©'&l^ 

(3S) -6, 2, 3, 4-fh7kFn'fy + y>J> 

-3-^;^>mp-b^x>XJl/^>^S (0.50g) Srxh^t:KP77> (6 
mL) fclWSU iSW««*#^hU»>A7lc*at (3idL) £g^Tin*., «J6**fc< 

(0.31mL) fcjPfc&ffc «)o<t)iHH/SiT?l»!l^&. 1M««*»« (5 

is ^n^thxmmit^ (o.38g) 

MS (ESI pos.)ra7z:360([M+Na] + ), (ESI neg. )m/z:336([M-H]-) 0 
(2) (2S, 4S) -1-C (3S) -2- (tert-^h^fcJW^W' -6 
7 ._^ 1.^-1, 2 , 3, 4-rh5fcl*n-f WJ>-3- f;W*;P 
2 - v-T/ - 4 -7)V*U tf P U 5?>©.^J* 
20 (3) tW»©^ttT?, (2S. 4S) -2-^T/-4-7;^Pt! 

"aUS?>«t» (0.1 5g) £ (3S) -2- (tert-^h^v-*^x;l/) -6, 
7 _^^ h + 5> _l, 2> 3, 4-7^9kHP^V4VU>-3-:&;i/#>» 
(0.34g) iO, *fi»*fcLT3aMfe£* (0.34g) 
MS(ESI pos.)m/z:456([M+Na] + ). 
25 (3) (2S, 4S) -2-W-l-[(3S) -6, 7 MrS"- 1 . 

2, 3, 4-T-h^fcHP-<v^y , J>-3-^>'H^^x;i/-4-7;v^nk 

HI»J45 (2) fcW«0^ttT, (2S, 4S) -1-[(3S) -2- (te 
r t-^h^^*Jp3|?-;W -6, 7-v^h^-l, 2. 3, 4-fh7kH 
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D-r v U >- 3 ;K)#;M^;i/- 2-1/7;- 4 -y)V*u t? a u s?> 

(0.30g) ^S^£m*£LT^t£$f (0.20g) £t#fco 
MS (ESI pos.)ra/z:334([M+H] + ) > 356 ([MfNa] + ) l (ESI neg. )m/z:368([M+CL]-) 0 

5 (2S, 4S) -l-[[ (2S, 3R) -2-75;-3-^>m^y]^ 

/ ;w - 2 - ~>7 y - 4 - 7;m-p tf n u ^^jicd^ 

(1) (2S, 4S)-1-[[(2S, 3R) - 2- (tert-T'h^v'*;^^!/ 
75-y) -3-^>^^i>]^/-i';w-2->'7/-4-7;i/^ntfpiJ 

10 mmmi (3) (2s, 4s) - 2-^7 j - 4-y jv^ruv 

D'J^>MI (0.30g) t{ (2S, 3R) -2- (tert -7* h*^;^-^ 

7^y) -3-^>^;i/^^]7^>^ (o.62g) d:D> mfcterwiTXt 

VX^Mit^m (0.81g) £#fc 0 

MS (BS I pos. ) m/z : 406 ( [M+H] +) , 42 8 ( [M+Na] + ) , (ESI neg. ) m/z : 404 ( [M-H] ~) . 
15 (2) (2S, 4S) -l-[[ (2S, 3R) - 2 -7 5. / - 3 ~^>^)V^^z/ 

]7°?y-iM-2->>7y- 4-7Mohpij v>mmMo^ 

H»J4 8 (2) tmmo^mx, (2S, 4S) -l-[[ (2S, 3R) -2 

- (tert-7h*S/#;^-;u7$y) -3-^>^;i/^->]7^y-r;n-2 

->'7y-4-7MPlfD'J^> (0.49g) fr«b^M^<?:LTltM^| (0 
20 .34g) 

MS (ESI pos. ) m/z : 306 ( [M+H] + ) t 328 ( [M+Na] + ), (ESI neg. )m/z:340([M+CL]-), 

mmm 5 1 

(2S, 4S) - 2 -i/7/- 4-y )V^TX2- l-[[ (2S) -£PU>>>-2 

— <;W^j;^n;i/] tf p u ^>*im^o^ 

25 (1) (2S, 4S) -2- (7Sy^j;i/fc;i/) -l-[ (2S) -1- (te 
' r t - 7* h * l/% Ms - tf o U 5? > - 2 - -f ;W # ■- 4 - 7 )Vt p tf □ 

*»ill (3) £|!r|J£©7j&T, (2S, 4S) -2-7^;%)Vts-)V-4- 
y)VJru\ZuW>mMM. (0.50g) £ (2S) -1- (tert-7*h^>*;^^ 
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)V) -2-tfDU^>^;U^>m (0.64g) &Qs-m&7 ! e)V7TXb\sTltMfc 
&m CO. 88g) 

MS (ESI pos.)m/z:352([M+Na] + ), (ESI neg. ) m/z : 328 ( [M-H] ~) . 

(2) (2S, 4S) -l-[ (2S) -1- (tert-^h^^;Ufc;U) tf 

5 p u > f >- 2 — r;w*;^=;v- 2-^77-4- 7;v^-d tf d u $>>0£j5fc 
mmmii cs) t^tio^rST, (2s, 4s) -2- (7^y*;^n;w 

-1-[(2S) -1- (tert-^h^^*JI/sK-;|/) fcfp y>?>- 2 — 
)Vtf=.JU- 4-7)V*a\£W)i» (0. 80g) £D> ifiB^tltilM ( 
0. 65g) &nt£o 
10 MS (ESI pos.)m/z:334([M+Na] + ). 

(3) (2S, 4S) -2-'>7y-4-7;i/^-D- 1 -[[ (2 S) -fcfP'Jv? 

>- 2 £p y v>wm<D&m 

(2S, 4S) -l-[ (2S) - 1- (tert-^h^>-^;^-;i/) fc!DU$? 
>- 2 Jl/]^M-;i/- 2 - ^>7; - 4 - IfD U i;> (0. 66g) 

15 X3^X-7\^ (lOmL) tllU 4M &g 15mL) ^iP^.T, 

(0.53'g) 

MS(ESI pos.)m/z:212([M+H] + ),234([M+Na] + ) v (ESI neg. )m/z:246([M+CL]-)„ 
20 Ki»J 5 2 

(2S, 4S)-l-[(cl s-2-7$/-^D^>-l-^;W 
aj?n JW -2->7;-4-7Mnt:p'J^ >*MJt©-&j« 
(1) (2S, 4S) -l-[ (cis-2- (tert-yh^^;i/#-;l/75y) - 

*>#d^>*>- i —r;w^;i/fc;w-2-5>7/-4-^;i/^Ptfay^> 
25 ©-a-fig 

HJSMl (3) (2S, 4S) -2-'>7/-4-7;i/^*Pt:P 

'J^>ifiB6Jft (0.30g) tcis-2- (ieri-7h*ts%)l>T$-)V7$y) -^tr 
U^>$>- 1 -%)Vtf>M (0. 50g) j^6#fctt4i***^y *y;W7A^n 
"7h^7^ CRNieiK; 1^x5^=4 : 1-3 : 2) T#IfxU 
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<B*ttri&#*ji*6»* (o.25 g ), mm&f&ft*m&®%. (o.27g) tvx^mit^ 

; ->U #^;V TLC, Rf=0. 17 (SWW ; : ft«X5 1 JV= 1 

: 1), MS(ESI pos.)m/z:348(CM+Na] + ), (ESI neg. )m/z:324([M-H]-) 0 
5 ; S>U TLC, Rf=0. 10 (JRHfttt ; a^> : l 

: 1), MSCESI dos. )m/z:348([M+Na] + ), (ESI neg. )m/z:324([M-H]-) 0 
(2) (2 S. 4S) - l-[ (c i s -2-7S./-i/#U^>?>- 1— i )]/ 

H»J4 8 (2) *JS0il5 1 (1) T#&nfcfl£*tt© ( 

10 2S, 4S) -1-C (cis-2- (tert-yS^i/^^n^TSy) — >#P 
^>*>-l— i)V) %)\/$~)V\-2-^7J-4-7)V-*U\iUW> (0.1 
Og) ^6»6»*i:l/T«ifl5#» (0.060g) 

MS (ESI pos.)m/z:226([M+H] + ),248([M+Na] + ) > (ESI neg. )i/z:260([M+CL]-) o 
5 3 

15 (2S, 4 S) - l-[ (c i s-2-75;-^P^^>- 1— C)V) ft)V 

#n;w -2-*/7/-4-7)\,*£i\zuv? >&sm<D&j& 
HMI4 8 (2) tm&nfiWKs &wi5i (i) -enzftfcmm&o ( 

2S, 4S) -1-C (cis-2 - (tert.~^h^^;^-;i/75/) ->^P 

^>^>-i— f;W *;^-;t/]-2-^7/-4-7;^Pifnu> ? > (o. l 

20 Og) t,TMfc£* (0.067g) £#fc 0 

MSCESI pos.)m/z:226(CM+H] + ) l 248([M+Na] + ), (ESI neg. )m/z:260([M+CL]-) o 
il»J 5 4 

(2S, 4S) -2- (75/#;M?-;i,) -1- (tert-7h^>-^;i/^X^ 
) -4-7MDHniJ^>(DM 
25 #%0i|3T!#£>nfc (2S, 4R) -2- (75 / #;i/#x;0 -1- (tert 
-~7V*i/'tl)V'$~)V) -4-kh*P^r->tfPU> ? > (2. Og) ft^DD^^> 

(20mL) l:lib, H^-T7^^-7-feh >|§?^T (-78*0, i?3LJ-)V7^ 
JW*Y*)7)V*W (2.3raL) fcflfTLfc. «>o < 0£ia3n?#MfiU 6R9MIK 
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;i/=4 : 1-1 : 5) TttftU ^HflciL/TSS^* (300mg) 
5 MS (ESI pos. )m/z:255([M+Na] + ), (ESI neg. )m/z : 231 ([M-H] ") . 













3H£4& 


1 
i 


ESI 


[M+H] + 


C„ H,o FN.O 


228.1512 


228.1508 


3 


ESI 


[M+H] + 


C„ H 1(1 F N a 0 

^li ■'••^19 y 


228.1512 


228.1518 


i 4 


ESI 


[M+H] + 


C M H 18 F N e 0. 

14 lo fa o 


337.1424 


337.1440 


5 


ESI 


[M+H] + 


C 1B H 18 F N 6 O 


317.1526 


317.1536 


6 


ESI 


[M+H] + 


Cio Hoo No Oo 


240.1712 


240.1723 


7 


ESI 


[M+H] + 


Cio Hoo No Oo 


241.1712 


240.1712 


8 


ESI 


[M+H] + 


H 2 o N 3 0 2 


226.1556 


226.1570 


i 9 


ESI 


[M+H] + 


C u H 2 o N 3 0 2 


226.1556 


226.1565 


10 


ESI 


[M+H] + 


C u H M CI N 8 O 


244.1217 


244.1231 


11 


ESI 


[M+H] + 


C M H 18 N 3 0 2 


224.1399 


224.1381 


12 


ESI 


[M+H] + 


C u H 20 N 3 0 2 


226.1556 


226.1545 


13 


ESI 


[M+H] + 


C n H 19 F N 3 O 


228.1512 


228.1525 


14 


El 


[M] + 


C„ H„ F 2 N 9 O 


245.1340 


245.1353 


15 


El 


[M] + 


C 10 H, fl F N s O 


213.1277 


213.1284 


16 


El 


[M] + 


Co H 1B F N 3 0 2 


229.1227 


229.1232 


17 


El 


[M] + 


C„ H„ FN S O 


227.1434 


227.1455 


19 


El 


[M] + 


C„ H 18 FN 8 0 


227.1434 


227.1438 


21 


ESI 


[M+H] + 


0,, H,„ F N s O 


228.1512 


228.1521 


22 


El 


[M] + 


C„ H lfi F N 3 O 


213.1277 


213.1297 


23 


ESI 


[M+H] + 


C,„ H 1K FN, O 


212.1199 


212.1208 


24 


ESI 


[M+H] + 


C„ H 17 FNjO 


226.1356 


226.1352 


25 


ESI 


[M+H] + 


C M H„ F N 3 O 


240.1512 


240.1499 


26 


ESI 


[M+H] + 


C„ H 21 F N 8 0 2 


270.1618 


270.1621 


27 


ESI 


[M+H] + 


C„ H 2S F N 8 0 2 


272.1774 


272.1785 


28 


El 


[M] + 


C 1K H 24 F N a O 


281.1903 


281.1911 


29 


El 


[M] + 


C„ H 22 F N 8 0 3 


335.1645 


335.1670 


30 


ESI 


[M+H] + 


C. H 21 F N 8 0 2 


258.1618 


258.1603 


31 


ESI 


[M+H] + 


C„ H M F N 8 0 2 


244.1461 


244.1449 
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32 


El 


[M] + 


C„ F N 3 0 


305.1 903 


305.1913 


33 


ESI 


[M+H] + 


C 17 H 26 F N 3 0 2 


322.1931 


322.1913 


34 


ESI 


[M+H] + 


C 17 H 2B F No 0, 


322.1931 


3221949 


35 


ESI 


[M+H] + 


C'lfl H97 F No Or> 


336 2087 


336 2101 

tswv*^ lv| 


1 36 


ESI 


[M+H] + 


C l7 H, K F N, O 


306 1 982 


306 1973 


37 


El 


[M] + 


d. H„ CI F N K 0 


3251106 


325 1119 


38 


El 


[Ml + 


H,o FRO' 


291 1495 


9Q1 1503 


39 


ESI 


[M+H] + 




335 1639 


335 1 R3ft 
OOO. I OOO 


40 


El 


[Ml + 


n H«n F No O 

^13 *- x 20 * ^3 w 


95^ 1 RQO 


9R^ 1 ROR 
tOO. I OUO 


41 


El 


Li vi J 


^23 -"SI £ 1N 4 ^4 




'H-Owi.o/o 


! 42 


El 




H TT F N O 

°19 ■ n 2B r ^4 ^8 




o/o. lyju 


43 


ESI 


tm+hi + 


n TT F TsJ O 


9A9 1 AfiQ 


^4/Mooo 


44 


ESI 


TM+H1 + 

I, IVI 1 1 1 J 


^13 * iN 3 U 2 


979 1 77/1 


979 1 7QO 

^ /£. l /so 


45 


ESI 


rivi+Hi + 


n h f n n 


97A 1 ^Rft 


97A 1 OQQ 

i ooy 


46 


ESI 


[M+H] + 


C 35 H 17 F No 0« 


290.1 305 


290 1304 


47 


ESI 


[M+H] + 


C 16 H„ F N 3 0 2 


304.1461 


304.1456 


48 


ESI 


[M+H] + 


C 17 H 20 F N 4 0 3 


347.1519 


347.1527 


49 


ESI 


[M+H] + 


C„ H 21 F N 3 0 8 


334.1567 


334.1566 


50 


ESI 


[M+H] + 


C 16 H 21 F N 3 0 2 


306.1618 


306.1615 


51 


El 


[M] + 


C 10 H 14 F N 3 0 


211.1121 


211.1129 


52 


ESI 


[M+H] + 


C n H„ FN, O 


226.1356 


226.1355 


53 


ESI 


[M+H] + 


C n H„ F N 3 0 


226.1356 


226.1359 



5 VljrmjWlttjr-W (D P P I V) «ttRM*Ha«D iabetes 
> 47, 764-769, 1998 {C»ttanfc#fcfcftoTfifo&. 

$HBte<fc0W«Ufc.»*jRfctt9 6rt¥J6:/V'-h*JflK 2 5mM HEPE 
S, 1 4 OmM N a C 1 > 1%BSA> pH7. 8^6^*««jK+T?ff'D)t. 
10 10 0/iM Gly-Pro-4-^W7'JJl'-7-75H(WW 
Bf«) ttlft 25m 1, 13 3 mM *fl5^^*^A»*7 . 5 u K 

ti5Mi*}g^i„ ^ViT±BWt»nri/i oo«te*RbfcjiUiti 2. 5m 

1 &JD>tfc. aaT2»MR**itfc«, 2 5 X»BI*»*5 0 n 1 &»LR 
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Jfo*±®tz 0 $mVfc7 -75 J - 4-^W7>J y^ttwtfv- h u-^ 
— (1420 ARVOTMMultilabel Counter;Walla 
cftS) 9 0 nmT®jg$it:&£$0 4 6 0 nm0SM«b 

m^3t«^6, KfciD^^^M^^-MltB** (%) 

(IC 60 lt) *3¥fflbfc. 
10 (%) =AtBX 10 0 

( b it* wmm 

j**aBWii/t, (wo9 5/15309) b»©i-[ (2s, 3 s> - 
15 2-75/-3-^^;i/^>^y^;v]-2- (s) ->ov tfnu^>hU7;v 
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